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WOOL— HOME PRODUCTION TO MEET HOME 
REQUIREMENTS 


WOOL— HOME PBODtJOtlON TO MEET HOME KEQtJIREMENTS 


> of warm army clothing and after that war, 
on reversion to a peacetime footing, private 
capital was invested freely in the manufacture 
of woollan and worsted fabrics to supply the 
neglected* civilian market. These factories 
had, how%er, soon to put up a stiff fight for 
existence against the importation of cheap 
foreign articles while, in the period preceding 
the late war, ruthless Japanese competition in 
woollen piece goods made progress by indigen- 
ous mills almost impossible, although the supply 
of cheap Japanese worsted yarns kept the 73 
power and 264 hand hosiery factories in exis- 
tence and stimulated the Amritsar mills into 
the production of light weight cloth, shawls 
and serges. With the outbreak of war in 1939 
that supply ceased and the woollen mills 
st^'uggled along upon a small quantity of yarn 
imported from Australia and the United King- 
dom until the requirements of the defence 
services put the mills into maximum production 
of standardized military fabrics. Both then 
and now, however, the chief product has been 
mediurn. and coarse quality articles, such as 
blankets and cloth for uniform, but they have 
never been able to compete with the foreign 
supply of finer woollens and worsteds nor with 
the very cheap rugs and cloths made from 
shoddy. The inhibition in the production of 
the former material is related to machinery 
more than to the supply of raw wool, but it 
must be admitted that Indian wool is not at 
present suited for worsteds. 

It was the importation of shoddy as much 
as the compet^n suffered from the mills and 
the change of mshion that confined the hand- 
loom weavers to the production of hamhlis 
and thus reduced their activities to the supply 
of the coarsest, cheapest articles, but with the 
outbreak of war there was still left about one 
lakh of handlooms to turn to the production of 
blankets and other woollen materials to meet 
the demand of the forces. With the end of 


the war, that period of comparative prosperity 
is over and unless these workers are taught 
how to improve their methods and their equip- 
ment, their industry must dwindle and 
decay. 

This sketchy review of the weaving and 
spinning industry, it is thought, is sufficient to 
indicate that if the home market is to be 
completely supplied by home-grown wool, a 
considerably greater quantity of crossbred 
and fine wools must be produced. The needs 
of these qualities are somewhere in the order 
of 10 million lb. of the former and 4 million lb. 
of the latter. It would appear i?b.at that amount 
can easily be produced by 3 million improved 
sheep representing about 14 per cent of India’s 
sheep population, or 25 per cent of her wool- 
bearing sheep. That, it is submitted, is a 
comparatively modest aim which should be 
fairly quickly achieved, and three articles which 
are published in this issue and to which we 
direct the readers’ attention, suggest the 
methods which should be used. It is obvious 
that the merino, which has been so successfully 
introduced into other parts of the world, has 
its limitations in India, but these limitations 
still allow scope for enormous development. 
It will be observed too that not all of India’s 
sheep produce only carpet quality wool and 
that the amount of fine and medium wool is 
already sufficient to warrant special harvesting 
and marketing, while the prospect of increasing 
the amount is bright provided the attempt 
is made along lines indicated by reason and 
experience rather than by fancy, and under 
the direction of. those who understand the 
science of genetics. There are just two technical 
factors which may limit development along 
the lines indicated, namely disease and meat 
requirements. The former calls for persistent 
research, and the latter the application of 
commonsense and forbearance in pressing 
changes to an extreme. 
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SIR JOGENDRA SINGH 

J ■ 

' AN OBITUARY 

‘ ; T A tE record, witli heavy Iieart, ilic rnclan- ■ PiiEjab, to enjoy well-earned rest. 

\/\/ event wlikli rccerilTy robbed India In spite of Ms manifold preoccupations 
* • V V one of the diainpions of its connected with the responsibilities of Ms Mgli 

I most important inciustry* riftiriely Agrieultiire; office, Sir Jogendra never for a moment allowed 

^ we mean the late Sirdar Sir Jogendra Singh. Ms literary fervour to wane and he managed 

» , Bom on the 25t}i May IB7T, nearly 70 years to find sufficient time to work for a time as 
f ago, Sir Jogendm devoted Idmmdf heart and Editor of Easi mii IFesf and to bring out many 

! ■ soul for the best- part- of his life in cfiampioniiig publications, such as Kamla^ Nurjahan, Nasrin, 

1 the cause of agriculture. The etiufiition and Life of B. M, Malabariy Abdulla Amari^ Thus 

] training young Jogendra Singh Iiad received Spoke Gum Nmak^ Sikh GeremonieSf etc. 

I ffiled Mm admirably for a joiiriialLsfc’a avocation Sir Jogendra was * a cHp from the old block ’ 
j which he took up in his earlier days with zeal of venerable gentlemen. He was indeed a 

I and vigour. Soon he came to prominence gentleman of the perfect type— polite, un- 

' through his contributions to Bcveral papers ' assuming, generous, broad-visioned ’ and free 

in India and England. His success in piirna- from petty social or political trammels. By 

' ■ lism did not induce him, liowever, to rest on his winning manners he endeared himself to 

his oars and he carved out for himself an all wdth whom he came in contact either in 

; active life keenly interested in all matters Ms private or public life. Truly it can be said 

r , wMch tended in his estimation to ensure the of Mm that he did not touch anytMng wMch 

uplift of his country. His first political he did not embellish. ^His time as Member in 

I success came to him in his early days when he charge of the^ Education, Health ^and Lands 

I' was selected for appointment as Home Minister - Departiment will indeed remain specially memo- 

1 in the Patiala State. Soon he became promi- rable for the progress achieved in various 

I nent in many other spheres of activity. He directions in the fields of agriculture and animal 

I was elected a fellow of the Punjab University, husbandry in India. It was during Ms time as 

f became President of ' the Sikh EdueatioBal Member that a separate Department of ^ Agri- 

I Conference, served as a Member of the Sugar eultur© was created. It was ^ his far*»sighted 

f Committee, the Indian Taxation Encpiiry wisdom which had prompted Mm to encourage 

j; Commission, the Skeen Committee and the proposals- for the establishment of Central 

Army ^ Indianization Committee. In quick Agricultural and Animal Husbandry Colleges, 

succession he was elected to the Council of the constitution of a ^ Central Agricultural 

I' State, became Prime Minister of Patkia and Service and the expansion of the Imperial 

the ffinister in charge of Agriculture in the Council of Agricultural Eesearch so that it 

Punjab, wMch post he held with distinction for might become a reaHy national institution and 

" 11 years from 1926 to 1937. Ha was created a a living force in^ the sphere of agriculture in 

Knight in 1929. In 1942 he was appointed as the country. His absence has created a gap 

p. a Member of the Executive Council of Hk which it will be difficult to fiE. ^ Although he is 

ExceUenoy the Viceroy in charge of the then no longer physically pre^nt in our midst Ms 

Education, Health and Lands department, memoiy remains and it will remain as a never- 

i He resigned from this position on the eve of fainting source from which the present genera- 

the establishment of the Interim Government tion will be able to draw inspiration in an 

I • , at the Centte and retired to Ms Estate at endeavour to serve the cause of agriculture in 

?. Iqbalnagar, 'Montgomery district of the the country.--{S.0.S.) 
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IMPROVEMENT OF QUANTITY AND QUALITY OF 

‘ WOOL IN -INDIA 

By P. N. NANDA 


I T lias been reported that Indian steep, on by the United Provinces. For ten years from 
an average, yield only about 2 lb. of coarse 1912 to 1922, Merino rams were imported and 
or carpet type of wool per head per year, used but with disappointing results. The rain- 
Efforts to improve both the average yield and fall in these provinces is high and under humid 
its quality have been and are being made by : conditions the dense Merino fleece has little 
(i) Cross-breeding local ewes with imported chance of drying up and consequently diseases 
rams having fine wool, such as the Merino. such as pneumonia, take a heavy toll. Thus, 

(ii) Selective breeding of indigenous breeds it would appear that it is futile to attempt 

possessing promising characters. cross-breeding with imported rams if climate 

In a note presented for discussion at ^hft/Vnimal and other conditions are not suitable. The 
Husbandry Wing Meeting held at Hyderabad failure of introducing the Merino in England 
in 1945, it was stressed that except for evolving might be quoted as an appropriate example, 
new breeds in specially selected areas and for The only results of value in this cross-breeding 
cross-breeding with particular local breeds, experiment were achieved at the Government 
the use of Merino had a very limited scope as Livestock Farm, Hissar, where under climatic 
Merino rams were expensive to import and did conditions somewhat similar to those obtained 

not thrive under conditions met with in most in. certain parts of Australia, a new breed, 

parts of this country. The records available caUed the Hissardale, was evolved by crossing 

at the Government Livestock Farm, Hissar, Merino rams with Bikaneri ewes. Exact details 

indicatethatfromtheyear 1911 to 1937, twenty- as to how this was achieved are not available 

one Merino rams were imported from Australia from the Farm records, but it appears that the 

in five lots. The average price per ram came infusion of Merino blood was repeated and 

to Rs. 265 and on an average, they survived culling, based on conformation and wool quality 

on the Farm for one year and seven months as judged by feel, was carried out at each 

only. This is in spite of the fact that they were succeeding generation. Subsequent observa- 

kept on the Farm under expert supervision and tions indicate that the Hissardale had about 

special care was taken in"^ their management | Merino blood in it. ^ It produces a fine 

and feeding. Similarly, a number of Merino type of Merino wool ranging from 58 to fiOs. 

rams were imported for cross-breeding with The average body weight of ewes is 75 to 80 lb. 

indigenous breeds by the United Provinces, and that of rams from 125 to 135 lb. 

Bengal, Bihar, Central Provinces, Orissa, 

Bombay, Madras, etcl but no tangible results ^ comparison 
accrued and the plan was consequently aban- 
doned. In this connection particular mention The returns from the Hissardale flock have 
must be made of the systematic efforts made b^en compared in Table I with the Bikaneri 
” P. N. NANDA, M.R.C.V.S., is Director of Veterinary maintained under identical conditions at 

SerTioes in the Punjab, ' the Government Livestock Farm, Hissar. 
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Table I 

Comparison of returns from Hissardale and Bikaneri flocks 


1942-43 93-3 


1943^4 93-7 


Average 84*7 


(1) *A few sheep were shorn unwashed during the year. 

(2) *fHalf the sheep were shorn unwashed during this year for experimental purposes. 

(3) Wool yields in the years indicated in (ij and (2) have, therefore, not been included to work out 
the average. 


The figures given in Table I indicate .that heavy as to make it an uneconomic enterprise 
except for the higher price obtained for wool, in normal times, 
the Hissardale sheep yield lesser wool, drop 

fewer lambs and the mortality amongst them Table II 

is higher as compared with the Bikaneri sheep. 

Further, before the War, there was little or no Prices of Hissardale and Bikaneri wool in the 
market for Hissardale wool as it is dif&cult open market {not mills) in 1943-44 

to handle and spin without special machinery. 

Consequently, this wool was ofiered and sold ' | ' 

to well-known mills who paid much better Bikaneri | Hissardale 

prices than those obtained in the open market, Body Es 62 

For instance, the best prices ofiered in the open LamL r1* 40 

market (not mills) in the year 1943-44 were 
as shown in Table II. Belly 

The staple length of Hissardale wool isl in.- 

2 in. only. In individual cases, some skilled 

womenfolk can spin this wool and during the Second Body Rs. 52 
war, when imported wools were hot available, Lambs 

the Hissardale wool was locally used for making 
pullovers, shawls, stockings, gloves, etc., 
but it cannot be taken up as a cottage industry legs Rs. 50 

on a large scale, as the labour involved is so 


First Body Bs. 30") 
clip Lambs Bs. 28 g 

Belly r S 

and ^ 

legs Bs. 23J ^ 

Second Body Rs. 30l ^ 
clip Lambs Bs. 28 I g 
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Year 

Number of lambs 
born per 100 
ewes 

Mortality percentage 

Average wool yield 
in two clips per year 
in lb. 

Average price 

per maund of Remarks 

wool inRs. 


Bikaneri Hissardale 

Bikaneri Hissardale 

Bikaneri Hissardale 

Bikaneri Hissardale 


tMPHOVlJMENT OF QUANTltY AND QUALITY OF WOOL iN INt)lA 


J^ailure of Hissardale 

With regard to the use of Hissardale rams , 
for cross-breeding with local ewes in the villages, 
these rams, when crossed with ewes of a non- 
descript and poor type, produced progeny with 
more and better wool, but their value for cross- 
breeding with the well-known indigenous breeds 
was of no advantage whatever. For instance, 
from 1928 to 1942 well over a thousand Hissar- 
dale rams and ewes were issued and concentra- 
ted in the Kangra district of the Punjab. When 
the position was reviewed in 1942, it was 
found that practically no improvement had 
been effected in the area, as most of the 
Hissardale sheep issued from the Farm failed 
to survive for more than a few months. The 
Hissardale sheep were unable either to keep 
pace with the local flocks or to adapt themselves 
to local conditions. 

From what has been said above, it may be 
concluded that, for the improvement of wool, 
the Merino and the Hissardale sheep have a 
very limited scope and can only be used with 
advantage in special areas and under particularly 
suitable conditions. In most cases, they are 
unable to survive for any length of time under 
village conditions and they decrease the fibre 
length of crossbred animals to such an extent 
as to render it dijflicult in spinning, and conse- 
quently making it impracticable to be adopted 
in the cottage industry on any appreciable scale. 
The handling of Merinos and Hissardales 
requires special care and management which is 
not possible under village conditions^ Taken 
as a whole, breeding and maintaining of Hissar- 
dales is not a better economic proposition than 
the Bikaneris. 

Improvement by selective breeding 

Quality of wool, to whichever class or type 
it may belong, depends on several factors, such 
as climate, environment, pasturage, etc. 
Boughly speaking, India may be classified into 
three distinct zones. The &st zone comprises 
Madras, Bombay, Bengal, Central Provinces, 
Bihar, Orissa and part of United Provinces. 
These provinces produce only a hairy type of 
wool containing a few true wool fibres. The 
second zone constitutes a part of the United 
Provinces, Baroda State, Bajputana, Sindh, 
Bikaner and Bahawalpur State and "a part of 
the south-east Punjab. These areas produce 
better wool with a higher percentage of wool 
fibres. In the third zone may be included the 


North-West Frontier Province, north-west 
Punjab, Kashmir State and Baluchistan. Here 
the wool produced is of a superior quality as 
compared with the first and second zones. 

The diameter of some of the Indian wools 
as shown in the Hand Book of Indian Wools 
(Agricultural Marketing in J^idia) does not 
really depict the true picture, as notwitlistanding 
the comparatively very small number of samples 
analysed, the figures are not representative 
of the type and class of wool produced in 
different areas and the country. For instance, 
it would be noticed that 72T per cent of the 
samples analysed came from the first zone, 
9*5 per cent from the second zone and 18*4 per 
cent from the third zone. From the Punjab, 
which has several well-recognized breeds, only 
one sample has been analysed. No definite 
conclusions can, therefore, be based on figures 
obtained from such analyses. The Punjab has 
several well-recognized indigenous breeds which 
breed true to type and the fibre diameter is much 
less than shown in the Hand Booh mentioned 
above. 

Two well-known indigenous breeds — ^the 
Bikaneri and the Lohi — are maintained at the 
Government Livestock Farm, Hissar. Before 
the setting up of a wool laboratory, attention 
was concentrated on the conformation of the 
sheep and the quantity of its vrool. Quality 
was only judged by the feel. When the wool 
laboratory made the physical analysis of wool 
possible, it was discovered that hairiness or 
medullation varied in individuals from 5 to 90 
per cent in both the flocks. The two flocks 
were then classed into A, B, C and D types 
according to the quality of the fleeces as follows ; 

A type 0 to 20 per cent medullation 
B type 20 to 40 per cent „ 

C type 40 to 70 per cent „ 

D type 70 per cent and higher medullation 

The diameter of wool fibres was studied in six 
sheep eacji, from A, B and C types of Bikaneri 
breed and the following figures were recorded : 


Average 

Minimum 


Maximum 


A 

32*19 

micron 

28*6 




■, - '.'Si-'..,' 
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Siiniiarly the mean diameters in samples of encouraging, particularly when it is considered^ 
Lohi wool examined were : that the basic flocks on which improvement 

work was undertaken were of a type in which 
A B C the hairy animals predominated. The most 

Mean diameter 24*25 32*2 .40*6 striking observation, however, is -that animals 

micron micron micron in A and B types breed true to type, i.e. when 

A and B class ewes are put to A and B class 
The minimum diameter in Bikaneri sheep in rams, the progeny, in the large majority of 

Class A shows that the quality is not less than cases, is also of A and B type. 

56s and in the Lohi 60s. As regards quantity of wool produced, the 

yield from Bikaneri sheep, if bred scientificaily, 
compares favourably with that of other foreign 
well-known breeds such as the Merino if the 
comparison is made on scoured basis. 

Average Scouring 

Class of wool yield loss, 

sheep per year in maximum in lb. 


Potentialities of the two breeds 

Noticing the^ potentialities exhibited by the 
two breeds, 3t was decided to try and 
increase the number of sheep in A and B 
classes, by using rams of A and B types only 
and gradually eliminating the C and I) types. 
The wool quality of the progeny was tested at 
the first clip in the case of female lambs and 
at the second clip in the case of male lambs. 
Table III indicates the progress made in three 
years. 


Merino 7*0 . 50 per cent 3 • 0 

(Australia) 

Bikaneri 4*5 20 per cent 3* 6 

Table III (Hissardale) 

Improvement in wool quality of progeny It should he noted that the above average 

(4*5 lb.) for a flock of 500 Bikaneri sheep at the 
HTissar Farm has been calculated on the figures 
obtained when all sheep were washed before 
shearing. If the average were to be worked 
' ^ ^ Q j) out on unwashed sheep, as is the general 

^ ' practice in villages, it would come to over 6 lb. 

per head per year as against 2 lb. for the whole 

indo T\/ri -no tio .ino couutry. TMs indicates a threefold increase 

1943 Males 11*8 11*8 40*8 g*6 be achieved by 

IQIK 9 ?.? Jk,? ?a .7 systematic breeding of indigenous sheep. 

tt’ ^ Q 1 o i on I Oft o Individual maximum yields on washed wool 

9^ Females 7*8 3*7 39*2 39*2 basis-~12*5 lb. in a ram, 9*8 lb. in a ewe- 

iQir, ” 90.9 1 ft. Q lt-7 also indicate the potentialities of the breed. 

„ JiU A 10 y 60 z zo i apparent from the above that improve- 

_ , ment of wool by selective breeding of indigenous 

mmnen sheep is a practical proposition, that some of 

1943 Males 4*7 10*8 35*5 49*0 the indigenous breeds possess marked poten- 

1944 „ 6*1 19*4 46*6 27*9 tialities both for quality and quantity of wool 

1945 „ 8*2 22*8 49*7 19*3 and that the genetic behaviour of desirable 

1943 Females 7*3 22*0 37*5 33*2 characters in wool during the process of inter- 

1944 „ 13*1 18*6 40*7 27*6 breeding of such animals shows that such 

1945 „ 14*8 17*6 40*5 27*1 characters are transmitted to the progeny, 

From observations made at Hissar, it is clear 

that the desired results can be achieved by 
The results achieved and shown in Table III selective breeding and are well within the 
within a short period of three years are very scope of an ordinary breeder in the village. 


Percentage in the various 
classes 


Year Sex of 
progeny 
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THE COMMERCIAL DAIRY COW 


By L W. MILLEN^ ^ 

M any dairies are being started aU over 
India to increase tHe inadequate supply 
of milk. Most of these are sponsored 
by men who hbpe to secure financial benefit 
from their venture. Also people who have 
never kept cattle before are now maintaining 
enough cows and buffaloes to supply the milk 
needed in their own households. In this 
article an attempt is made to point out some 
of the factors which will determine whether 
the venture is economically sound or not. 

Buffaloes versus cows 

We cannot recommend the keeping of 
buffaloes from our experience at the Agricultural 
Institute. Although we have good registered 
Murrah buffaloes from a fine stock, and lacta- 
tions of 5,000 pounds or more of milk are not 
uncommon, still the buffalo is a large animal 
and takes a rest for several months on alternate 
years. Our buffalo herd just pays for its 
feed. We admit that 95 per cent of the milk 
sold in some of the cities of India is buffalo 
milk and few productive cows are found in the 
villages yet we would not attempt to run 
conimercial dairy with many buffaloes in the 
herd. 

What cows to keep 

I 

There are several breeds of Zebu cattle that 
have produced individuals yielding adequate 
quantities of milk. The Imperial Council 
of Agricultural Research maintains herd registers 
for the Sahiwal, Red Sindhi, Hariana, Gir, 
and Kankrej breeds. Herd books are proposed 
for the Ongole and Tharparkar also. We 
have chosen the Red Sindhi but recognize the 
possibilities of the other breeds. We tfeel that 
the foundation stock for a commercial dairy 
should be of the best individuals available in 
one of these breeds. 

We cannot advise anyone to keep desi cows, 
no matter how cheaply they are purchased for 
sooner or later they will become a burden. 

T. W. MILLEJT, M. 8o„ D. V.M., is the Head of the 
Department of Animal Husbari^y and Dairying , at 
the Agricultural Institute, AUahahadi 


The prevalent method of buying fresh cows, 
milking them till they no longer pay for their 
feed and then disposing them of is not a good 
practice. The stock in the country becomes 
depleted, and when restrictions are enforced 
in the producing areas, great hardship is 
experienced. The best way to maintain a good 
herd is to start with the best animals obtainable 
and to improve it by selective breeding ; 
raising most if not all of the needed replace- 
ments. 

The herd sire 

Unless the breeding bull is better than the 
average of the cows, the herd will deteriorate 
rather than improve. If possible his female 
ancestors should yield at least 1| times the 
herd average. A bull that has sired produc- 
tive daughters should be kept when obtain- 
able. 

Cross-breeding 

The present Zebu breeds are not uniform 
in conformity or performance. The best 
yielding cows may have useless daughters. It 
will take decades to develop a herd in which 
all the females produced will be economical 
yielders. For quick results foreign dairy bulls 
may be used on Zebu stock. The crossbred 
females will usually be the money makers. 
There is at present in India an almost universal 
prejudice against cross-breeding. Careful 
enquiry reveals that this prejudice is not 
based on practical experience but hearsay. 

The military dairies have used Holstein- 
Friesian crosses in their dairies and have often 
graded up Zebu stock to 31 /32 or more 
Holstein-Friesian. These military dairies also 
maintain a high proportipn of buffaloes in their 
herds so that the mixed milk is acceptable to 
the army personnel after ‘ toning ' it to the 
legal butter fat content. For large milk 
yields the Holstein-Friesian crossed on the 
Sahiwal would be a good combination. We, 
however, are interested in keeping a smaller cow 
giving richer milk. The Jersey-Sindhi gives us 
an animal, about three-fourths the size of the 
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Holstein-FriesianX Sahiwal, wMch. yields rich 
milk in profitable amounts. 

Another advantage of the Jersey X Sindhi 
• cross is that a herd of uniform colour can be 

maintained if the Jersey sire is dark fawn and 
the Eed Sindhi cows are homozygous red. 
Both breeds have black muzzles, switches and 
eyelids and the dark fawn blends well with 
the Sindhi red. 

The long-time policy 

Many worry about the next generation and 
ask about the F 2 . We do not recommend 
the interbreeding of crossbreds. We would 
use only purebred sires except for the first 
cross when a crossbred bull could be used on 
pure Zebu cows. We have been able to fix 
increased milk production in cows graded back 
^ to the Red Sindhi until only j^gth of the 

Jersey blood remained. We do cull out some 
of the and Jerseys but fewer of these 
were unprofitable than were their Sindhi 
mothers. We used the Jersey bull on only 
Sindhi cows giving less than 2,000 pounds per 
lactation, and produced daughters yielding 
. j 2^ to 3 times this amount. 


unavailable. Dry fodder was fed at the rate 
of one pound for three pounds of green feed 
and silage at the rate of two pounds for three 
pounds of green feed. 

Chaffed green feed was given daily along 
with jowar and bajra silage, chopped stover or 
wheat straw. This green roughage consisted 
primarily of napier grass, cowpeas, lucerne, 
guinea grass, sunflower, fodder raddish and 
mixed field grasses. Green fodder cost approxi- 
mately 12 as. per maund, the silage 9 as. per 
maund and the concentrate mixture Rs. 4-8-4 
per maund All the cows were stall-fed or, 
if dry, fed in mangers in the paddock. The 
concentrate mixture contained minerals and 
plenty of fresh water was provided. 

Our labour, water, veterinary and miscel- 
laneous charges for our herd of 170 dairy animals 
averaged about Es. 44 per cow in addition 
to the feed charges. We kept a herd book in 
which the monthly feed cost and production 
records were recorded. We found that a cow 
yielding 1,465 lb. of milk just paid for her 
feed. One giving 2,000 lb. would pay for 
her feed and other expenses but give us no 
profit. Table I shows the average values for 
cows in our herd last year. 




What is a profitable yield 

A number of factors enter into the calcnla- 
.tion of profits and losses in the dairy business. 
Twenty years ago a committee at the Institute 
agreed that a cow should produce 2,050 pounds 
of milk to pay for her feed. Figures are not 
available to show how this wa.s determined 
but under present conditions a cow giving 
2,000 pounds of milk per year would just pay 
her expenses. 

The following figures are based on the actual 
feed costs and production records of the cows 
in our herd during the year 1945. We credited 
the cows with 2 as. for each pound of milk 
produced. This is considered a wholesale rate 
allowing a margin for retail costs. The cows 
were fed roughage at the rate of 10 lb. green 
basis per 100 pounds of body weight and the 
average cow weighed about 750 lb. They 
were given concentrate mixture according to 
their age, condition and production. This 
amounted to IJ to 2|- lb, per cow for main- 
tenance and 1 lb. for every three pounds of 
^milk produced. The fodder changed in type 
as did also the concentrate mixture as the 
season changed or certain feed stuffs became 
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Table I 

Value of milk over feed cost and annual lactation 


Value of milk over 
feed cost in Rupees 
Nil 
100 
200 
300 
400 
500 


Annual lactation in 
pounds 
1,465 
2,700 
3,375 
4,200 
5,270 
6,400 


These figures almost make a straight line 
when plotted on a graph. From this graph 
profits for other yields can be easily determined. 

During our financial year (April T, 1945 to 
March 31, 1946), 18 Red Sindhi cows completed 
their lactations averaging 3,005 lb. of milk in 
308 days with 214*8 days dry preceding this 
lactation for 14 of them, four being first lacta- 
tion heifers. This 5*75 lb. overall daily average 
would give an annual yield of 2,096 lb. and an 
average of about ten rupees per cow over her 

^ Present concentrate rates are about 60 per cent 
higher. 
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]£eed and other coats. The 14 Jersey-Sindhi Rs. 750 each when we allowed credit for the 

cows completing their lactations yielded an accompanying calves. Home-raised heifers 

average of 5,160*6 lb, in 377*8 days with 60*4 were a little cheaper, 67 first lactation heifers 

days dry for 13 cows. One was a first lactation taken into the herd last year costing about 

heifer. Rs. 640 each. 



Our best cow last year gave an annual yield 
of 6,870*8 lb. leaving Rs. 433 for our profit 
on- our investment. The best registered Red 
Sindhi (Birquee Registration No. 0407 in her 
first lactation) gave an annual yield of 5,448*3 
lb., with Rs. 335 profit on the investment. 
In our herd 65 cows gave from 10 to 58 per 
cent on our investment last year. Commercial 
dairies are possible in India. We have one. 


Lb. milk 
per year 


RUPEES PROFIT OVER FEED COST 
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In this case the overall average is 11*78 lb, 
daily with an annual yield of 4,299*7 lb. Here 
both the higher lactation yield and the shorter 
dry period count. These cows gave about 
Rs. 270 each over feed, labour and miscellaneous 
costs. It would take 27 of the Red Sindhis to 
give the sarae profit over feed cost as one cross- 
bred. 

The comparative investment 

In these calculations we have not taken into 
account interest on the investment or replace- 
ment charges. The cows will average possibly 
six lactations if weE cared for, so one-sixth of 
her purchase price must be deducted from the 
profit earned by each cow per year for the first 
six years. On the other hand, we must credit 
the cow with about Rs- 60 for the manure 
produced during the year if it is used efiS^ciently 
as fertilizer or sold as fuel cakes in a good 
market. 

What does a cow cost f 

Cattle prices are d^ermined by supply and 
demand. Individual quality is an 'important 
factor. We sold two cows during the past 
year for Rs. 900 each and a number at Rs. 850 
each. Gows purchased by us cost a little over 
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Calves vmoW', 'being' 
Taise'd:' will ; be .more 
■expensiV'8V:\:owiiig' ■■ to'' 
increased labour and 
feed"', 'prices./ , /'"ilu''', '.all 
out' '''calc'uiatioh's,,,; ''.we;' 
liave 'Considered the. 
cow'*'s Tee'd;^ only';/;' ''and. 
her ' full: ; ' .production. 
The.' calf is 'weaned 'at 
birth and " raised sepa-' 
rately ' as • ' a '' 0 ,ap'ilal'' 
item or 'discarded.. ." 

The commefdal 
dairy co w 

'A .cow to be co'ffi- 
mercially profitable 
in 'our ■ dairy should 
yield a minimum of 
3,250 Ib. of milk per year. 

Cost of cow lis, 750 

Assets— 1. Profit of milk (8 lb. per 

rupee) over feed cost Rs. 184 

2. Manure value Rs. 60 


Total .. Rs. 244 

Debit — L Annual replacement 

depreciation . . Rs. 125 

2. 10 jier cent profit on 

investment , . Rs. 75 

3. Labour and miscella- 
neous charges .. Rs. 44 
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Gaited flax straw after tank retting at a flax mill at Strathkeilar, Victoria 





FLAX PRODUCTION IN AUSTRALIA 


By J. A. STEVENSON 


A LTHOUGH her pre-war flax output was Rapid expansion 

negligible, Australia expanded production 1940^ however, the British Govern- 

to such an extent during Ae war that ment asked the Commonwealth Government to 
siae was stbie to send a total of 7,000 tons of assist in an Empire- wide flax production pro- 
flax fibre to Britain, and is now m a position to gramme, and to purchase sufficient seed to sow 
meet her own domestic requirements of this an additional 12,000 acres. The Commonwealth 
important industrial crop. readily agreed and thus, by the end of June, 

Developed as part of the Empire-wide flax 4940, Australia was committed to a 20,000 
production programme, the Australian ^x acre flax production programme, 
industry by 1942 had 39 new mills in operation, planning and organization associated 

handling the product of more than 60,000 with the sowing of those 20,000 acres was 
acres of flax grown in the States of Victoria, carried out very rapidly because it was 
South Australia, Western Australia and essential to sow the crop as soon as possible, 
Tasmania, 'FlsiX is an autumn-sowm crop in Australia and, 

Today this government-sponsored industry therefore, the project was already late. In 
operates 24 mills and grows 30,000 acres of flax, the first year it had to be directed into districts 
or just enough to meet Australia s own needs. where spring sowing had some chance of success. 

As^ flax-growing was developed under war iptLe Government guaranteed farmers a return 
conditions with wartime prices, authorities q£ 45 acre in this first year because of 
have yet to determine whether it will remain a the risks associated with the late sowing, 
permanent feature of Australia’s agricultural order to carry out the flax production 

economy. *' programme, the Commonwealth Government 

In the past there have been many attempts acquired the interests of the private company 
at flax growing in Australia. Companies have which had previoulsy operated, and set up a 
come and gone and shareholders have lost their Jlax Production Committee to direct the whole 
money over a period of more than 60 years. of the flax production enterprise in Australia. 

In 1935, after many vicissitudes, ^ a new Flax was sown in the States of Victoria, Tasmania 
attempt was made to establish the industry, Western Australia in the first year, and 

New seed was brought in from England by a arrangements were made for the erection and 
private company and, between 1935 and 1939, equipment of a number of flax mills, 
the area of flax in Australia was increased from whole of the plant required for these 

200 acres to -2,000 acres. The aim was to was manufactured in Australia, and by 

ensure supplies of fibre in the event of war January 1941,' they were ready to process the 
breaking out. straw which had been growing during the 

The sponsors had no thought of anything previous few months, 
other than production for Australian require- Unfortunately, seasonal conditions were not 
ments, and when the war did break out they good but, nevertheless, there was a certain 
offered their services to the Commonwealth to quantity of straw to process and fibre produc- 
help increase production as far as possible tion commenced early in 1941. 
with the seed available and provide fibre for the meantime, the British Government, 

essential purposes, having lost access to the principal sources of 

Early in 1940, the Commonwealth Govern- supply of flax in the Batlic States and North 
rnent decided that the area of flax in Australia Western Europe, had asked the Commonwealth 
should be extended to 8,000 acres, and that Government to increase the acreage of flax 
the fibre produced should be directed to essen- for the purpose of supplying British require- 
tial manufacture in Australia. ments. Australia was asked to supply to 

J. A. STEVENSON is the Chairman of the Com- ’ Bxitem the flax from 50 000 acres_ and as 
monwealth ofAnstralia Flax Production Committee. Australian requirements had now mcreased. 
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a programme of up to 70,000 acres was set for to the future for permanent establishment at 

• least as a supplier of the whole of Australian 

TMs involved feverish activity in the erection needs. To provide those needs will require 

and equipment of additional mills. By 1942, the produce of 30,000 acres of flax, and the 

the Flax Production Committee was operating Commonwealth and State Governments have 

39 mills throughout, Austrah'a, and had over agreed to a programme of 30,000 acres of flax 

60,000 acres of flax under its direction. in the years 1946 and 1947. 

Expansion meant breaking in another State During those years information will be 
to the production field. South Australia was gathered relating to the technical and other 

allotted an area, and four mills were set up in problems associated with flax processing, 

that State. Eesearch work will be intensified and by the 

The building up of this industry involved a end of the period, it should be possible to 

tremendous amount of organization, and also determine whether any further extension of the 

necessitated the selection and training of period of production should he undertaken, 
mill managers, supervisors, and employees During the war the price per ton of standard 
for' the mills. At one stage, over 3,000 straw delivered at the Australian mills rose 
employees were engaged in the harvesting, from Es. 50 in 1940 to Es. 80 in and 

delivery and processing of flax straw. All of remained at that level until 1945. This rela- 
these employees had to be taught, because when tively high price was maintained to keep farmers 
the war broke out there were only very few in poor marginal areas in production, as Britain 
trained flax employees engaged in the industry, needed fibre regardless of the cost. With 
The three years following 1941 were devoted bonuses for length of straw, freedom from weeds, 
to consolidation of the position and to a general good quality and proper delivery many farmers 
improvement in handling and processing received up to Es. 100 per ton daring this 
technique as a result of research work which period. 

had been proceeding parallel with the develop- Now that flax growing is being confined to 
ment of the industry. suitable areas only in Australia, the price per 

ton of standard straw has been reduced to 
One hundred tons per week Es. 72-8. Further reductions in the price will 

By the end of 1943 the industry in Australia Production costs are lowped. 

was producing flax fibre at the rate of 100 

tons per week as compared with less necessity of growing in nn- 

than 100 tons per annum in the year satisfactory locahties, average flax yields m 
1939. During the war Austraha produced a Australia have remained under one ton per 
total of 11,000 tons of flax fibre. Of this 7,000 ^fe ; up to three tons per acre have been 
+.nn.«i wA.a ATrnnrtArl to t.tiA TTnitp.rl TTinffHATn Obtained in Suitable areas# 
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contract wMct sets out eacli year the terms 
and conditions under which flax is grown. 

This half-yearly conference has proved an 
excellent means of maintaining close co-opera- 
tion between the growers and the Flax Produc- 
tion Committee. The Committee purchases 
the flax straw from the growers on a definite 
contract, the details of which are known to 
the farmers before the seed is sown. The 
Committee supervises the preparation and 
distribution of the seed, which is subjected to 
strict germination and purity tests before being 
distributed. 

If, through no fault of his own, the farmer 
does not obtain a crop from the seed issued to 
him by the Committee, he is 'not charged for 
that seed. The flax contract is regarded by 
flax growers as an outstanding example of what 
can be achieved by collaboration between primary 
producers and the buyer of their products. 

Besides keeping in touch with the growers in 
regard to conditions under which flax is grown, 
the Flax Production Committee furnishes 
them with advice from time to time as to the 
best methods of preparing their land and grow- 
ing and harvesting their crops, and provides 
a satisfactory extension service on all agricul- 
tural matters. 

The seed which was introduced into Australia 
under the present scheme was sent from the 
United Kingdom and, although it has produced 
reasonable crops, it is not entirely suited to 
Australian conditions. A flax breeding pro- 
gramme was inaugurated in 1942 with the 
object of breeding a suitable variety for 
Australian conditions. 


Fighting disease 

In the course of this investigation, action is 
also being taken to breed a flax which is resistant 
to rust and to other diseases which aflect the 
flax plant. An early maturing variety is also 
desired so as to avoid the attacks of cater- 
pillars, which cause considerable damage to the 
seed. Remarkable progress has already been 
made in this breeding campaign which is, of 
course, a long-range project. Already some 
success appears to have been attained in the 
development of a rust-resistant early maturing 
variety. ^ 



Research has not been limited to the agri- 
cultural side of the industry, although a consi- 
derable amount of work has been done in 
connection with the time of sowing, the rate of 
sowing, preparation of the land, harvesting of 
the crop, rate of application of fertilizers, and 
many other factors associated with the growing 
of flax. 

Some of the diseases have been completely 
eradicated, and active work is being under- 
taken in relation to others. The retting and 
mechanical processing of the flax have also 
been the subject of a great deal of research. 
The retting technique today is far in advance 
of what it was in 1940, and the introduction 
of mechanization in the 'mills has assisted 
materially in reducing costs of production. 
Now that the war is over and research officers 
are likely to be available, it is hoped that further 
improvements will be achieved during the next 
two years. 

Spinning and weaving 

During the war, the manufacture of flax into 
yarn, threads, cordage, canvas, fire hose and 
other linen goods has been developed to a 
remarkable extent in Australia. Factories 
are now equipped in this country to spin and 
weave practically the whole of Australia’s 
requirements. These factories are now turning 
their attention from war goods to peace goods, 
and they will absorb the product of the 
30,000 acres of flax which are now to be 
sown. Thus, the flax industry .today is in a 
better position to progress than it has ever 
been in the history of Australia. Prior to 
the war, there was very little manufacture 
of Australian-grown flax, and the only 
outlet for increased production of the fibre 
was on the export market, where severe 
competition was experienced from foreign 
producers. 

Whether or not Australia will continue to 
grow flax has yet to be decided. Much will 
depend on the results of the work over the 
next two years, but it is certain that many 
Australian farmers who have experienced the 
advantage of flax production during this period 
will desire to continue to grow it. 
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A METHOD OF IMPROVING INDIA'S WOOL 

PRODUCTION 

By RAM CHANDRA HAKSAR 


B efore a policy for the improvement of Indian sheep as producers of wool 

wool-growing industry in India can be Let ns tben examine wliere our Indian slicep 
laid down it is obviously necessary to stand as producers of wool, 
examine the mdustry as it exists at present and pj^e only authoritative and scientific informa- 
the potentialities it offers for improvement. ^ tion on the subject can be had from (a) Hand 
During the last 150 years or so, of which Book on the Quality of Indian Wool, 1942, 
some records exist, stray and unsustained efiorts [Agricultural Mark-ding in India), (b) Third 
have been made here and there to improve local Beyort of the Bombay Vnioersity I.O.A.R. 
sheep by cross-breeding and although results in Scheme for the Analysis of Wool (1943-44) and 
some cases, particularly with Merino cross- (g) Some Co 7 nmon Breeds of Indian Shdp 
breeding, .were promising, no efforts were made published by I.C.A.R. (1942). 
to carry out the experiments to their logical jn the first two publications the results of 
end and produce a superior animal except analyses of 317 samples of wool from different 
in the case of Hissardale^-. There are no parts of India are given. It is obvious that 
records to show whether any scientific and this number is too small to adequately represent 
selective inter-breeding has ever been attempt- 85 million sheep of India. The writer has 
ed on Indian sheep. Since this is a long prepared the foUbwing Table (Table I) about 
drawn out process of effectmg improvement the wool diameters from pages 21-31 of the 
It • IS hkely that breeders, who probably Sand Book of Indian Wools. 
wanted quick results, were not inclined to 
follow this line of breeding. 

The present state of sheep husbandry in 
India is thus a result of centuries of neglect. 

Nevertheless in certain areas where the flora 
and climatic conditions were exceptionally 
favourable and the geographical situation 
conferred a comparative degree of insulation 
against infiltration of outside strain, certain 
types have been developed with conspicuous 
physical and wool characteristics* Although 
even such isolated sheep do not breed true to 
type^ and in the flock of the same type Various 
specimens are to be found, yet there is a vague 
family likeness which has potentialities of 
development if a suitable breeding policy is 
followed. 

As the scope of this article is confined to 
wool production and its improvement, qualita- 
tive and quantitative, no reference to mutton 
will be made for which our Indian sheep are 
primarily reared, » wool being regarded only as a 
by-product. 

^ Notes on Wool in India by Silver and Mehta, 
published by the Government of India, pp, 21*26. 

RAM CHANDRA HAKSAR, M.So., is Officer*in. 

charge, Kashmir Sheep Breeding Scheme, Eashimr. ♦Merino crossbred sheep have not been taken. 


Table I 

Wool diameters of Indian sMep 


No* of Maximum Minimum 
Area to wliich samples diameter diameter 
wool belonged taken in in 

microns microns 


1. Bikaner 

2. Baroda 

3. Rajputana 

4. Kathiawar 

5. Cutch 

6. Madras 

7. North-West 
Frontier Province 

8. United Provinces 

9. Bombay 

10. Bihar 

11. Punjab 

12. Gujrat 

13. Kashmir 

14. Mysore 

15. Central Provinces 


INDIAN FAEMIHG 


BAM OHAKDBA HAESAB 



From a perusal of Table I it willbefound that : Kazak, which the writer sent and two are from 

1. The best specimens from the coarsest crossbred Merinos. Thus there are only 18 

t 5 rpes of wools with one or two exceptions, samples of Indian sheep out of 146 samples, 

show a diameter of over 49 microns which that is 12 per cent, which give a medium 

expressed in standard counts means that the quality wool which has little medullation. 
wools are far below 32s which is the lowest (c) 107 samples are classed as coarse quality, 

^ rung of the ladder of wool standards (carpet uneven grade and highly meduUated. The 
wool). percentage of such samples is 73. 

2. The best specimens from the best types The following conclusions can be drawn from 
of Indian wools — with the exception of a the data presented above (it is already conceded 
sample from the North-West Frontier Province that the data are not adequate). 

whose minimum diameter is given as 20 microns 1. That 70 to 80 per cent of Indian wools 
and which either is incorrect or has been taken are of a very inferior quality, are kempy and 
from a Merino cross, and a sample of wool from highly meduUated. They are far below the 
Kashmir whose diameter is 31 microns — show lowest rung of the ladder of wool standards — 
a diameter of over 35 microns which in standard below 32 counts. 

counts means that the wools are between 46 2. That about 10 to 15 per cent range 

and' 48 counts (ordinary clothing wools). between 36 and 46s with medullation. 

3. These samples contain from a maximum 3. That only 4 to 5 per cent range between 

of 61 per cent of kemp to nil. 46 and 48s with little or no medullation. 

A persual of the analysis of 23 selected fleeces 4. That the comparatively better wool 
from diflerent parts of India given on pages producing sheep are confined to a few areas 
36, 37 and 38 of Hand Book of Indian Wool and there too good specimens are found in 
shows that (a) Fleeces whose diameters are very small numbers. 

above 45 microns are =13 (below 36s). But as all these wools are mixed up when 

\ (b) Fleeces whose diameters are between 42 available to the manufacturer they are classed 
microns and 45 microns are=3 (between 36 as carpet wools below 32-36s and fetch the 
and 40s). lowest price in the market. 

(c) Fleeces whose diameters are between 36 As regards the weight of fleece, Indian wools 
and 42 microns are=5 (between 40 and 46s). are the lightest in the world. A reference to 

(d) Fleeces whose diameters are between 34 page 16 of the Hand Booh of Indian Wools 

and 36 microns are =2 (between 46 and will show that the average annual yield of wool 
48s). per sheep in India is 1*9 lb. which is the lowest 

The kemp percentage varies from 0 to 34 average. 

^ and medullation from 87*5 to 5 • per cent, Eeference to the article on ‘ Some Common 

From a perusal of the Table No. I given on Breeds of Indian Sheep’ published in 
page 3 of the Third Annual Beport of the Indian Farming, page 125, wiU show that 
LG\A,R. Scheme in operation at the Bombay the best-known types of Indian sheep give 
University for the analysis of Indian wools an average of 3 to 4 lb. per year per sheep, 
the following points are brought to notice : The average of 4-6 lb. of Dumari (Harnai) sheep 

That out of the samples of 146 sheep appears to' be doubtful. Some sheep in govern- 
examined : ment farms, where good grazing is available, 

(a) 18 are classed as fine wool free from may yield this average but this is not the case 
medullation. It should be noted that out of in the common villages. However, the yield 
the 18 samples five are from pure Merinos from of wool is very low and thus whether from the 
Banihal Farm, nine are crossbred Merinos from point of view of quality or quantity there is 
Poona, Hissar and Banihal, two are Hissardales much to be desired in the Indian sheep. 

and only two are from local sheep of Kashmir I shall now discuss some of the points raised 
maintained at the Banihal Farm. Thus the with regard to the introduction of Merino 
percentage of fine wool type of local sheep is strain in Indian sheep, 

1*6. It has been stated that Merino cross-breeding 

(b) 21 sheep are classed as medium quality at Hissar has produced very promising results 
wool, even grade with little medullation. Out and the Hissardale breed, that has been evolved 
of these 21 samples — one is from Russian sheep, as a result of it, is a very desirable breed and 
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yet it has been recommended * that the nse of 
purebred Merino for cross-breeding, has a very 
limited scope of application in this country ’ 

‘ Merino it is said, ‘ is expensive to import, 
it is generally unable to stand up to local 
climatic conditions, its wool is greasy, the staple 
is short and cannot be spun without machinery.^ 

The infusion of Merino strain 

If by the infusion of Merino strain in Bikaneri 
sheep, which was the foundation stock of 
Hissardale, such a useful breed as Hissardale 
could be evolved, why can not the Merino 
strain be introduced in other sheep in India 
and useful breeds of sheep evolved with dif- 
ferent gradations of wool ? A >very marked 
feature of the introduction of the Merino 
strain is that it practically eliminates kemp 
and medullation which are very serious defects 
in Indian wools in thewery first cross. Besides 
it increases wool density which is very badly 
wanting in Indiait breeds. 

With regard to the criticism that Merino strain 
shortens the staple it may be suggested that 
Merinos of comparatively longer staples can be 
used and only as much Merino blood should be 
introduced as would not adversely affect the 
staple length. From a vague correlation that 
exists between diameter and staple length of 
wool fibre it can be safely stated that the 
majority lof Indian wools which are very coarse 
cannot possibly have very short staples. 
Such staples cannot be adversely affected by 
the introduction of a Merino strain. 

The Merino is no doubt expensive as com*^ 
pared to local sheep but in the development of 
the wool industry in India economy should not 
be the first item. A large purebred Merino 
flock can be maintained in any suitable place 
in India which will supply Merino stock to the 
different sub-stations set up. Japan on the 
conquest of Manchuria imported 5,000 Merinos 
from Australia and developed the wool-growing 
industry in that province in a very short time. 

It has been said that * Merino is unable to 
stand up to local climatic conditions \ Hissar 
is oije of the hottest places ^in India and if 
Merino could be successfully handled there to 
produce the Hissardales it can be handled 
elsewhere too. Merino can withstand a very 
varied climate. It only requires a skilM 

^Note by P. ]Sf. Nanda presented to the 6th 
Ammsl Husbandry Wing Meeting, Hyderabad, 1^46 
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handling. It has been successfully reared in 
the snows of Siberia and it is reared in Western 
Australia which is as hot a region as are most 
parts of India. Each area imprints its own 
stamp on the wool produced. It is indeed true 
that Merino produces the best wool in a tem- 
perate climate with a rainffiil not exceeding 25 
inches. But Merino rearing does not neces- 
sarily imply rearing the superfine Merino of 
super 90s. Heavy rainfall is not conducive 
to successful Merino rearing ; but even this 
handicap is circumvented by the New Zealand 
breeders who shift their stocks during the 
heavy rainy seasons to the tops of distant high 
mountains, like the sheep breeders of Kangra 
in the Punjab, or take them across the moun- 
tains where the rainfall is less. 

Then again we are told that ‘ Merino wool is 
greasy and cannot be spun mtliout the aid of 
machinery \ It has been demonstrated here 
that with a little skill and training pure Merino 
wool can be easily handled even by villagers. 
Pure Merino wool was washed, cleaned, combed 
and spun by a village woman at a recent 
demonstration. There is a huge demand for 
the pure Merino wool at the farm and orders 
are booked long before shearing. It is selling 
at Es. 240 a maund (Es. 3 a Ik). 

But since it is proposed to develop crossbred 
types the question of handling large quantities 
of pure Merino greasy wool does not arise. 
Crossbred wools not being very greasy are not 
difficult to handle. We have sold hundreds of 
maunds to villagers and they spin quite well 

In face of these facts, and when improvement 
of wools is the main item of the programme in 
the handling of Indian sheep, to give a second 
place to Merino — which is by far the best wool 
breed and which adapts itself to a very wide 
range of climatic conditions is to give a wrong 
lead to the whole efforti 

Carpet Wool 

Stress has been laid on the development of 
carpet wool breeds of sheep^ . 

* Wools which are below 32 counts are classed 
as carpet wools. They are of the poorest 
quality, coarse and medullated and fetch the 
lowest prices. No advanced country in the 
world where the standard of living is high 
produces carpet wools. A reference to page 3 
of the Hand Booh of Indian Wools will show 
that out of approximately 3,535 million lb. 


INDIAN tABMING 


BAM CHANDBA HAKSAB 


of wool produced in the world only 11*6 per 
cent are classed as carpet wool and are produced 
wholly in backward countries like China, India, 
Iran, etc. In fact carpet wools bring such a 
small return to wool growers that they can be 
grown only in such countries where standard 
of living, like that of our Indian sheep breeders, 
is miserably low. Whereas the Merino and 
crossbred wools fetched 18 to 20 and 15 to 18' 
pence per lb. respectively in pre-war days in 
Sydney and Melbourne markets, Indian carpet 
wools were being knocked down at 6 to 8 pence 
per lb. in the Liverpool auctions. Must then 
Indian sheep breeders be always relegated to 
the production of the cheapest stuff and must 
must their poverty be perpetuated ? 


Occasional desirable specimens 

Attention has been drawn to the fact that 
some specimens of good wool producing indivi- 
duals are occasionally met with here and there 
and it has been recommended that they should 
be developed into a fixed breed by selective 
breeding. The first point to be examined in 
this connection is whether the number of such 
' desirable individuals met with in an area is 
sufficient enough to allow a fiock of even an 
experimental unit to be set up. The other 
point equally important is whether the useful 
characteristics so observed are, within a reason- 
able range of variation, common in that area. 
There may. be a, sheep having fine but medul- 
lated fieece, another sheep may be free from 
medullation but the wool may -be coarse, there 
may be yet another specimen in which the 
presence of kemp may be nil. If a flock of 
such different characteristics is built up and 
inter-bred, it is very likely that the progeny will 
have a majority of all the undesirable charac- 
teristics. In fact the throwing up of specimens 
here and there with different desirable charac- 
teristics is merely an end product of a series of 
reactions going on in nature. The writer has- 
already shown that the percentage of such rare 
specimens is very low — 4 to 5 at best. 

It is agreed that a number of laboratories 
should be set up for carrying out physical 
analysis of wools and the points referred to above 
should be thoroughly investigated. It should 
^ be definitely established that certain useful 
characteristics, observed in a specimen in a 
given area, are met with in varying de^ees, in 
a large number of sheep of that area ; this would 


show that these qualities are a result of environ- 
ment or heredity, or interplay of both, and 
therefore have the potentiahties of develop- 
ment. If after that a judicious selection is made 
from the stock of that area, in which all the 
particular characteristics observed are present, 
and a flock is built up and inter-bred, then not 
only substantial but also quick results would 
follow. These efforts should be made where 
it is possible to develop breeds of sheep which 
would yield wool of good quality. It would 
bring good returns to sheep owners and develop 
the wool-manufacturing industry of India — 
both cottage and mill. 

It has also been suggested that a woolly 
t 3 ?pe of sheep should be evolved from hairy and 
nondescript types of sheep. We shall have to 
wait until doomsday till that type is evolved 
and fixed. Failing that, it has been suggested 
that cross-breeding the nondescript type with 
some well-known Indian breeds, which produce 
the ideal type of carpet wools, should be 
practised. The writer would like to know which 
is that breed of sheep in India which produces 
the ideal type of carpet wool and breeds true 
to type? It has been recommended that this 
mongrel, a cross of hair with carpet wool, should 
be developed into a clothing type of wool- 
producing sheep. This breed should then be 
used for cross-breeding. It is obvious that 
this line of breeding will introduce too many 
undesirable genes which will be difficult to 
eliminate and the breed will never be able to 
breed true to type. 

* No plan is Hkely to be successful until the 
‘cooperation of the ordinary breeders is forth- 
coming and he is not going to fall in with any 
scheme unless he actually obtains a premium 
on his better quality of wool But what 
better quality, wool is the breeder advised to 
prodtice ? Carpet wool or at best poor quality 
clothing wool of 42 to 46 counts. Will slightly 
better returns, which he might get as a result of 
producing the ‘ ideal type of carpet wool ’ or 
ordinary clothing stuff, be conunensurate with 
the extra botheration and the official supervi- 
sion with all its concomitant hardhsips that 
will be inflicted upon him in the course of 
this whole scheme ? Will it evoke his whole- 
hearted enthusiasm ? 

It is submitted that the last war has given a 

^ Note presented to the Animal Husbandry Wing of 
the I.C,A.B. 
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HIGHEST WOOL PRICE SOARS TO 99|d, 

T he Australian record price for greasy wool was broken at the sales in 
Melbourne recently when 99| pence a lb. was paid for a bale of extra 
superfine combing wool. 

This is 20 pence more than the previous Australian record wool price, paid 
at Geelong early this month. 

Australia’s pre-war record — also a world record — was 53id. paid in the 
1924-25 season. 

Prices for superfine wool have been soaring in the last few weeks. 

Less than two months ago the highest price at Sydney sales was 48|d.— - 
Austral News, January, 194T. 
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JOHNE’S DISEASE IN CATTLE 

By G. L. SHARMA 


OHNE’S DISEASE is a clironio inflamma- 
tion of tlie bowels caused by a specific 
bacterial infection. It is characterized by 
intermittent or persistent diarrhoea accom- 
panied by gradual emaciation. In m,ost cases 
the infection ends in death. It. mostly occurs 
in cattle and buflaloes and sometime among 
sheep and goats as well. First recognized about 
half a century ago, the disease today is prevalent 
throughout the world. It is known to occur 
almost throughout this country, the incidence 
varying from place to place and when compared 
to that of other infectious diseases of stock, the 
disease is rather rare, scattered and sporadic. 

Owing to its comparatively rare and insidious 
appearance, the stockowners are apt to view 
this infection with complacency. But its 
subtle methods of spread, the havoc it causes 
in the herd, and the extreme • difficulty of its 
eradication in the absence of a known cure, 
render an outbreak an enduring calamity. 
On account of the mildness of the symptoms in 
the early stages, the disease is rarely recognized 
until it has attacked a number of animals, 
when it manifests itself at the first instance 
by reducing the milk yield of valuable cows 
and by seriously impairing; the working capacity 
of draught animals and, later by mortalities. 
So that, while the infection of a virulent disease 
like rinderpest, which can be avoided by 
immunization, constitutes a grave but quickly 
passing menace, that of Johne’s disease, against 
which there' is no satisfactory method of 
immunization, when once established, is bound 
to cause a steady drain on the owner’s resources. 
Further, the more the disease is allowed to 
spread the greater will be the eventual loss to 
the Indian agriculture as a whole. 

Cause and method of infection 

A microscopic germ called Johne’s bacillus, 
is the cause of the disease. The germ multiplies 
in the bowel and is voided by the infected 
animals in their dung, where it may survive 
for months. Pastures, water supplies, and 
wallows become contaminated by this dung 

GTlTsHARMA is connected with the Indian 
Veterinary Research Institute, Mukteswar. 


and become sources of infection. Calves often 
get infected by licking the soiled hind parts of 
their dams. The infection is contacted by 
mouth. The most susceptible animals are 
calves of less than six months of age. The 
circumstances which may favour infection or the 
flaring-up of a latent infection are noted below 

Calving: Although the infection is usually 
acquired in calfhood, the actual symptoms 
often appear later in life after the second or 
the third calving. This has been ascribed as 
due to (a) the drain on an already infected 
system to provide for the growing foetus, 
(b) the strain of parturition, and (c) the sudden 
activity of milk gland. 

Debilitating factors : Factors such as infesta- 
tion of parasites, particularly of the bowel, 
housing of animals in dark, ill-ventilated sheds 
and deficient feeding, specially in minerals, 
lower the natural resistance against the infection 
and predispose to a rapid spread of the disease. 

Symptoms 

Once animals (usually calves) have become 
infected, it is uncommon for the symptoms to 
appear before a lapse of one or two years. The 
cases are, however, known where year-old 
animals have shown the symptoms. 

With the onset of the disease the affected 
animal starts losing the gloss of its coat. In 
due course it voids loose dung which later 
turns to profuse fluid diarrhoea often contain- 
ing, in severe cases, gas bubbles and flakes of 
mucous membrane or a tinge of blood. If 
the aflected animal happens to be a milking 
one its milk yield at this stap would start to 
decline and its general condition would show 
gradual deterioration. The animal becomes 
thirsty but does not show any sign of fever. 
Under these adverse conditions, even up to the 
time of death, it retains its appetite. The symp- 
toms once commenced usually go on progress- 
ing, but there are cases in which symptoms 
often disappear to recur anew. Many infected 
animals go through their lives without showing 
pronounced symptoms, while others run the 
full course of the disease and die in a state of 
extreme emaciation. 
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(4) After tlie first test, the healthy herd (6) Fresh clean water should be arranged for 

should be retested every six months to discover the animals, and ponds and stagnant pools 
any fresh reactors, which should then be should be fenced off. If Johne’s disease is preva- 
removed to the reactors’ group. lent in a district, new purchases should be made 

(5) Calves born of reactors should, if possible, either from an area which is known to be free 

be weaned immediately after birth, otherwise from the disease, or the newly purchased animals 
they may be allowed to come in contact with should prove non-reactors to Johnin test, 

their dams only at the time of suckling. These (7) The general resistance of the healthy herd 
calves should be tested with Johnin at the age should be sustained by (a) getting rid of intes- 

of six months and again at one year. Those tinal parasites, (b) by providing them, with 
passing the tests and looking apparently healthy hygienic housing, and (c) by feeding them on 
may be transferred to the healthy herd, adequate diet. 


PENICILLIN FOR MASTITIS 


TAT HEN supplies are sufficient, penicillin is likely completely to cure mastitis 
y W in dairy herds in Australia. This is the opinion of Dr A. W. Turner, in 
^ * charge of the Animal Health and Products Division of the Australian 
Council for Scientific and Industrial Research. The division has been carrying 
ont research work at the Parkville laboratories (Victoria) and at field stations, 
with spectacular results. 

The effect of penicillin on ‘ carrier ’ animals has been an outstanding gain, 
says Dr Turner. One animal treated with penicillin at Tooradin field station, 
Victoria, had given only a small quantity of milk of a yellowish colour. Four 
days after the drug had been administered, the heifer delivered a normal supply 
of milk free of the germ. 

Research work on mastitis in dairy cattle has bean in progress for many years, 
largely financed by the Australian Dairy Cattle Research Association. — 
Australian Agricultural Newsletter, Release No. A.G.N. /135. 
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MANGO PROPAGATION METHODS AT FRUIT 

RESEARCH STATION, KODUR 


ByK. C. NAIK 

I NARCHING in the case of superior varieties 
and seed propagation in the case of others 
have been the commonest mango nursery 
methods in India for centuries. Owing partly 
to regional variations in regard to climate 
and partly to the individual preferences or 
fancies, these propagation methods as practised 
in the country do not at all conform to a 
standard. In particular, the variations are 
particularly marked in regard to the season of 
operation, the age of rootstocks at the time of 
inarching, the time of operation and the manner 
of nursing the grafts after separation from the 
scion parent. 

Inarching, though easy in practice, is a more 
expensive method than budding .or other 
methods of grafting, in which the scion shoot 
is entirely separated out from the mother 
tree before inserting on the rootstock. Of late, 
therefore, increasing attention has been given 
in many parts of the country to the devising 
of a more economic and convenient method of 
propagating the mango than inarching. 

Till recently it has been widely believed that 
the Indian mangoes are all mono-embryonic 
and therefore produce highly variable material. 
The polyembryonic races or varieties, which 
are capable of giving pure lines of vegetatively 
produced descendants were believed to be 
non-existent in the country so that seed- 
propagation was deemed impossible for raising 
plantations of known varieties. 

4 . 1 . commonly practised, involves 

therefore the union between a variable seedling 
rootstock material and the scion material- 
trom a known superior parent. The practice " 
ol double workmg, in which a stem-piece of a 
known variety is inserted between the variable 
seedling rootstock and the scion of the superior 
parent, has been claimed in otl^er countries to 
co^ibute to great uniformity in orchard 
pertormance, besides possibly transmitting to 
the ultimate scion some of the desirable chSrac- 
. teristics of the inter mediate stem-piece. Such 




s double working was not, however, attempted 
s previously anywhere in the country in order 
r to assess the value of the irietbod. 
f To elucidate these various problems and to 
3 standardize and improve the mango propaga- 
r toon methods, work was initiated in 1935 at the 
I Frmt Eesearch Station, Kodur, and^this has 
i been in progress since then. The results 
s obtained from these investigations are believed 
f to be of sufficient interest and value to merit 
f their dissemination to those in the line in all 
• of the country. 

Seed propagation 

A seedbed of good tilth and free from any 
obstruction in the path of the developing shoot 
ol the seedling is found necessary to avoid 
crooked stems, which render the seedling unfit 
tor use as rootstock. Distorted roots caused 
by the presence of any hard material in the 
soil media, such as stone pebbles, are also 
^desirable, as plants with such defective roots 
transplant poorly and suffer damage in the 
course of lifting from the seedbed to the pots. 

Uf the several methods of sowing the stones 
at is foimd that shelling of the stones prior to 
so^g 18 useful to eMminate diseased or worm- 
intested kernels and to foster straight taproot 
and stem. Such seeds also germinate on an 
average 12 days earlier than unshelled stones. 
As against these merits, shelling results in about 
14 per cent Im germination than in unshelled 
stones, possibly due to damage caused during 

e s 6 nng operation, and is also more expensive 

owmg to the higher cost of that operation. 
It- seems therefore doubtful if the Indian 
ntnsery trade will resort to shelling on a com- 
inercml scale, despite certain advantages asso- 
ciated with it. ^ 

Gra&g of stones accoriling to size of fruit 
and of stone is found unnecessary, as high 
germmation does not invariably possess 
positive correlation with larger stone or fruit 
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the stone with plumule up is found to produce 
a straight taproot and stem on a larger number 
of plants than by sowing hat, or with suture 
up or suture down or with plumule pointing 
downwards. The first meSiod is now being 
used exclusively at the Kodur Station nurseries 
with obvious advantage. 

Vigour of growth in seedling is found to 
vary markedly between the progenies of difierent 
seed-parents ; this shows that the inherent 
vigour of these seed-parents is an important 
factor that deserves to be exploited in the 
interests of economy. The selection of 
seed-parent is therefore a step in the right 
direction. 

Contrary to the wide-spread belief that mango 
seedlings a| the nursery stage do not lend 
themsleves for lifting with naked roots, it is 
now known that exposure of roots for a short 
duration of a few hours at the time of trans- 
planting is not detrimental to the life of the 
seedlings, provided the operation is done in a 
cool and humid evening, when the growth is 
apparently inactive. It should be possible for 
each nursery to determine the optimum season 
for the operation alid thus effect some saving 
in production cost. From a series of trials it 
has also been ascertained that lifting seedlings 
seven to nine days after heavy defoliation, 
with only a couple of leaves retained in the 
terminal rosette, reduces the mortality of such 
seedlings to a great extent even during the hot 
and dry periods of the year. 

Against the common practice of watering 
the potted seedlings daily, it has been found 
possible at Kodur to prolong the irrigation 
interval from three to five days, by keeping 
the potted plants close together in a trench 
to which water is let in in a manner to fill 
it up to the edge of the pots. 

Polyembryony 

A number of mango varieties grown in the 
west of South India have been found to be 
distinctly polyembryonic in the tests made at 
Kodur. Among these, the maximum of five 
seedlings per seed -were obtained in Kurkan, 
four in Bellary, Olour and Goa, three in Neela- 
paranky and Mylepelian, and two in Ghandra- 
karan, Muvandan, Salem and Kambran. Bellary, 
Chandrakaran and Mylepelian varieties have 
produced the best* germination of all these 
polyembryonic mango races. ' / 


Inarching 

At a very early stage of these studies it 
became clear that inarching of young seedlings 
of even less than 4J months of age was possible 
but there was little or no demand for such tiny 
grafts. From a trial of seedling rootstocks of 
three commonly used age groups (lOJ to 161- 
months), it is now possible to say that there is 
no difference between these in respect of tree 
growth and performance. This leads to the 
conclusion that 10 to 16| months old seedling 
rootstocks are best used for inarching when the 
inarching season is at the optimum. This has 
been determined for Kodur to be July to 
September. Among the two commercial 
varieties tried, Neelum as a whole contributes 
to a greater success by inarching than Bangalore. 
It has to be remembered, however, that varia- 
tion in weather conditions from year to year 
may and do influence the suitabihty or other- 
wise of any season for the operation. 

Different varieties seem to also demand 
different length of time from inarching to 
separation stage. For instance, for Bumani 
scion variety a four months period is found 
necessary, while three months seem to sufGice 
for Neelum and Bangalore. 

Grafts raised by inarching can be successfully 
depotted and planted out in their permanent 
sites immediately after separation from scion 
parents after four months of inarching provided 
the season for the planting is suitable. It 
does not therefore seem necessary to nurse 
the grafbs for long periods after separation, as 
it is widely believed to be necessary. 

Other grafting methods 

Root grafting : Since a commercially successful 
method of vegetative reproduction of mango 
rootstocks is yet^o be devised, some means 
of obtaining uniform rootstock material with a 
miscellaneous seedling basis is found to be 
necessary for experimental purposes. Workers 
with other fruits have also pointed out that a 
stem-piece of the rootstock often masks and 
outweighs the influence of the absorbing root- 
^stem. If, therefore, only the root piece of 
the seedling rootstock is grafted to the scion, 
the stem influence of the rootstock will be 
eliminated ; and it should thus be possible to 
obtain a uniform material for field trials. In 
an evergreen fruit like the mango, the success 
of the method will naturally depend upon the 
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-Mango pbopagation methods at pruit keseaeoh station, kodIjr 

^ to withstand exposure it, and this was pushed under the flan till all 

of root during the root-grafting operation, on the exposed ed^s of stock rhid aL h i 

the ease with which the root piece can be shield Le in perfect contact Thl f' 

grafted, and perhaps also on the season of possible if the siL of the bud "stick is t 1 , ^ 
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about one year old seedlings from the hedf ' P ^ banana sheath, 
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scions inserted on weak seedlings of dissimilar 
stock stem-girth in dry periods of the year as 
well as with some scion varieties like Peter, 
the snccess by side-grafting is found to be 
relatively low. 

Other vegetative methods 

Cleft-grafting as well as rooting of mango 
cuttings have also been tried at Kodur, but the 
success obtained with these processes being 
extremely low, it is considered unnecessary to 
describe them in these pages. Double- working, 
however, has been found to be an easy and 
convenient operation, when performed by the 
ordinary method of inarching in pots in almost 
any period of the year. Observations so far 
made indicate that double-working on a 
productive variety like Neelum as the inter- 
mediate stem tend to produce slightly dwarfed 
trees but with precocious and proMc tendencies. 
Etiolation of shoots with or withput cincturing 
and mound layering have also been tried but 
none of these succeeded in inducing the mangoes 
to root. . 

Conclusion 

Inarching of mango is a practice that has 
made such a strong hold in this country that 
any other method may not easily appeal to 
growers and nurserjmien, unless the benefits 
of the new methods are clearly brought out. 
From a trial of all these various methods of 
vegetative propagation at Kodur over a number 
of years, it has been shown that side-grafting 
can be a more effective, economical and con- 
venient method in mango nursery practice at 
least with some scion varieties. Before this 
method is advocated in all parts of the country, 
it will be necessary to determine the scion 
varieties and season suitable for the operations 
at the optimum level as well as the best method 
and season for lifting out the successful side- 
grafts from the' nursery beds. The last men- 
tioned is not, however, a problem when it is 


intended to do side-grafting in situ, Next tcf 
sidS-grafting, budding of mangoes has been 
found to be a useful method, particularly when 
the operation is to be performed in situ as in 
side-grafting, and the transplantation of the 
successful budling or graft to a new site is not 
involved. 

With the information now available about the 
existence of a number of polyembryonic mango 
varieties in South India, the problem of varia- 
bihty in seedhng rootstock need not any longer 
cause concern to mango field investigators. 
Where mono-embryonic seed materials are only 
available, root-grafting can be resorted to in 
• order to reduce or ehminate the variability in 
rootstock material from such heterozygous 
seed parents. 

There is some indication available at Kodur 
that polyembryonic rootstocks impart better 
scion vigour than the mono-embryonic stocks, 
that older grafts need not necessarily lead to 
better orchard performance than . younger 
grafts and that double-working imparts 
precocious and prolific bearing tendencies to 
the scions double-worked on productive varieties 
as intermediate stem pieces, though such double- 
worked plants are likely to produce rather 
dwarfed scion trees. These features would be 
of especial value p improving the yielding 
capacities of natiirahy shy-bearing but choice: 
fruiting varieties by double-working them on 
inherently productive varieties, like Neelum, 
as intermediate stem, if the foregoing observa- 
tions are confirmed in future years. 
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BARODA WOOL-GRADING AND MARKETING 

EXPERIMENT 

By N. L. NARAYAN 


sli66pin8;n s CQjlBiid&r. Ev6ii wli6r6 pro** 
duction of mutton is tie primary object, the 
wool crop is said to bring in about 30 per cent 
of the income. And for the stationary sheep 
farmers of north Gujarat and Kathiawar, 
who usually do not raise sheep for slaughtering 
reahzmg tie full value of the wool grown is 

of utmost importctnce. ^ 

Two ways of selling the wool crop are in vogue 
in these areas : (1) selling the wool on the 
sheep s back, the rate being fixed on the number 
of fleeces ; and (2) getting the sheep shorn 
by engaging labourers, and carrying the wool 
'to the nearest merchant for sale, the rate being 
hxed on weight. In the former case the cost 
of shearmg and transport is on the buyer and 
in the latter on the producer. Of these two 
methods, the former is the most common on 
account of the smaU-sized flocks reared in these 
areas The responsibility of making the most 
of the wool grown and passing on a fair 
proportion of the value received to the producers 
accordmg to quality and quantity of produc- 

agency 

No hard and fast rule can be laid down for 
Juc^as'^-'’^*^'^ factors, . 
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FIG. 1. Pattanwadi sheep showing 
depth of the staple • 


FIG. 2. Village sheep 
washing 
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for sheep development in these areas. The 
general principle was to purchase the wool on 
the sheep’s back at the current rates, shear, 
grade, clean and sell the wool, and return part 
of the profits to the owners from whom the 
wool was purchased. 

Organization 

The area most heavily stocked with Pattan- 
wadi sheep in Mehsana district was chosen for 
conducting this experiment. According to the 
number of sheep and other local conditions this 
area was divided into different divisions with 
about 5,000 sheep per division. A supervisor 
was placed in each division, who visited all the 
important villages, contacted the sheepmen and 
conducted propaganda on behalf of the Govern- 
ment. 

Two months prior to the shearing season these 
supervisors were provided with money for 
distributing advances on the coming clip to 
those who promised to sell their wool crop 
to the Government according to the local 
custom. Convenient shearing centres were 
chosen, the number depending on the total 
number of villages where sheep were booked, 
the rate being about one centre for six villages, 
and a detailed programme was drawn up fixing 
the time and place for shearing the sheep of 
each owner. Information was sent to the 
owners, a fortnight earlier than the shearing 
date, .about the time and place of shearing. 
Washing of sheep was quite common in these 
areas and was always carried out. 

Meanwhile shearing teams were formed, 
each consisting of a grader and four shearers 
engaged temporarily for the season. Other 
labourers like shed hands and piece pickers 
were employed locally at each centre. Each 
team was equipped with a skirting table, a 
big piece of cloth on which the sheep were to 
be shorn, gunny bags, needles and stationery. 

The shearing period was about one month 
within which all the sheep booked were shorn. 
Each team in charge of the local supervisor 
moved from centre to centre as planned before 
in a definite area assigned to it. 

Grading 

As each sheep was shorn the shed hand 
picked up the fleece, holding the margins, and 
placed it on the skirting table with the body 
side below. The grader first skirted the coarse 


and dirty edges, which were packed separately * 
as ‘skirtings’. The coloured part of the fleece, 
coming from the neck region, was next 
separated and collected as ‘colour’. The 
remaining white part of the fleece was usually 
divided into three parts : (1) withers, long 
and comparatively coarser, (2) side, back and 
shoulder, the finest parts of the fleece, and 
(3) breech, short and coarsest. Each of these 
parts was placed in super, first or second 
grades according to quality. It was here that 
the grader displayed his skill in grading. 
Different grades of wool thus collected were 
packed in bags and carted to the godown at the 
head office, before the team moved on to the 
next. 

The shearing period seldom went off as 
smoothly as it was planned. Many difficulties 
came in the way on account of competition 
from other collecting agents and the sheep 
owners failing to turn up with their sheep in 
time. These difficulties had to be overcome 
by suitable alterations in rates and programme. 

After the shearing was completed the wool 
at the godown . was debarred, cleaned and 
packed in bags by engaging labourers. Offers 
were called for by sending samples to various 
commission agents and mills, and the wool was 
sold to the highest bidder. Higher prices than 
those current for ungraded wools were secured 
for the graded wool of all the seasons. All 
expenses incurred including those on temporary 
employees, transport, clearing, packing, godown 
rent and labour were put on the wool and a 
balance sheet was made up. Here are some 
of the figures for the four clips completed by 
the Government, 

1942 1942 1943 1943 

Spring Autumn Spring Autumn 

No. of sheep 

tackled 11,751 14,913 31,879 32,092 

Net profits Rs. 1484 Rs, 2237 Rs. 1688 Rs. 6025 
Average price 
per lb, of 
graded 

wools As. 14 As. 14-6 As. 14-4 As. 14-5 
The same for 

ungraded , 

wools As. 10-5 As. 10 As. 10-5 As, 10 

Out of the net profits the owners were paid 
a bonus of 25 per cent over the current rates, 
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and the remaining sum was credited^ to the 
Goyernment. Experts in the line described, the 
super class as ‘ approaching 56s clothing ’ 
and the first as ‘36 /38s clothing’. The 
purchasers were able to manufacture high class 
woollen tweeds out of the top grades. Laboratory 
analyses of the top grades showed that the 
variations in fineness and medullation could 
be restricted to a narrow range, in spite of the 
number of graders employed. Special ‘ Agmark ’ 
specifications were fixed for these types based 
on these values. 

With these successful results, it must be 
stated that the overhead expenses— pay of 
permanent supervisors — were not included in 
the cost of production. The part of the 
profits that was credited to the Government 
was meant to cover this, and though it was 
not found possible to do so completely in the 
beginning, it came quite close to it in the last 
season. 

The handicaps of introducing grading on 


commercial lines are : 

(1) The cost of collection will be increased 

(2) Grading in the beginning will not be as 
elfioient as expected 

(3) Buyers, who will be prepared to pay a 
higher price for graded wools in proportion to 
the increased cost of collection, will be limited 
until confidence is gained that the bulk of the 
wool is up to the specified standard. (This 
can be met to a considerable extent by 
Agmarking). 

The above experiment proved that these 
difficulties could be overcome by^ experience 
and increased output and that the introduction 
of better methods of collection could be made 
profitable both to the producer and to the 
collecting agencies in the long run. Following 
this experiment a commercial concern, the 
Indian Wool and Pastoral Development 
Company Ltd., has come into being to handle 
wool on similar lines on a larger scale in these 


WOOL CLIP ESTIMATE 


T he Australian current season’s wool clip is expected to be 3 million bales, 
exclusive of skin wools. Merino wools are expected to be 77 per cent of 
the total. Average bale weight will probably be 305*6 lb. 

Last season’s clip, the poorest for many years, was 2,891,754 bales, valued 
at Es. 61,95,00,000. The 194344 clip of 3,606,547 bales was sold for 
Rs. 80, 46,00,000 . — Australian AgriGuUural Newsletter, Release No. A6N /135. 
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Pattanwadi wool (top) and Chanotari wool (below) 


FIG. 6. Deburxing of wool 
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THE UTILIZATION OF WATER HYACINTH 

By E. F. WATSON 


F ew people who have this weed on their some other material such as rough dry grass, 
land realize its potentialities. It is a wilted jungle or fallen leaves with it. 
wonderful plant, trapping the sunlight to The simplest way of making compost in the 
build up immense stores of cellulose and first instance, and until one understands the 
intercepting the soluble salts washed out of process sufficiently well to tackle it on a large 
the soil and storing them in its tissues. scale, is to use a circular framework made of 

But to appreciate it one has to learn to bamboo. A convenient size is 5 ft. diameter 
appreciate compost. Properly naade compost at base, 4 ft. high and 4 ft. 6 in. diameter at 
is not merely a bulky manure that will give, top. This taper is to enable it to be lifted oS 
to the soil the humus it so badly needs ; it is without sticking. This should be put up on 
full of life in the shape of soil bacteria who a plot of well-dug earth and roughly mudr 
depend on this humus for their existence and plastered inside except for the bottom six 
who in turn convert it as well as any humus inches ; this is to prevent strong winds blowing 
already in the soil into the materials that through it. 

plants can take up as food. It should therefore The well-wilted water hyacinth, together 
be used as an inoculum rather than a repository with any other vegetable refuse available, is 
of rec[uired chemical elements. This is why spread evenly in a layer about 9 in. thick, 
light dressings given at the time of sowing are Over this a layer of any fresh manure is put 
so much the most effective way of using it. ; an inch or more thick; urine-soaked bedding 
The problem is how to make from water is best of all. Then a layer of wood ashes or 
hyacinth a first class compost. A study of the finely powdered earth is evenly scattered over 
Indore method shows the following essentials, the whole; that obtained from the scraping of 
A compost heap should be so made that a cattle stances or the cleaning of drains is the 
temperature of at least 140® P. should be rapidly best but it must be dry and finely powdered to 
attained and all seeds and parasites destroyed, spread evenly. • ■ 

To ensure this temperature, it is essential to . Turn over the whole two or three times to 
have some base, such as soil or wood ashes or get it thoroughly mixed. Every leaf should 

mortar rubbish to neutralize the resulting have a little manure and a little earth adhering 

acidity, which otherwise puts a stop to the to it. Then stick a 5 ft. bamboo lightly into 
fermentation process. the ground in the middle of the bamboo frame- 

The heap must have sufficient air to supply work and toss all the material in round it, 
the oxygen needs of the aerobic bacteria that piling up as tnuch on the top as can be managed 

initiate and continue the process and sufficient to stay. Leave for. four days (by. which time 

moisture without which action ceases. it should have settled to half the height) and 

Bearing all these in mind it should be remove the central bamboo stake, the hottcnn 

noted that water, hyacinth should not be of which should be too hot to touch if the 
composted in the fresh green state, otherwise material has been mixed properly, 
it will settle down into the sort of soggy mass aeration hole thus left will start smoking 

that we see when it is piled on the edges of once. Failure to heat up generally means 

tauks. Nor should it become bone dry as the material has been mixed too wet which 

that would necessitate getting it ail moist making silage instead of compost. If 

again. If when removed it is spread out in a this is the case lift off the bamboo framework, 
thin layer to wilt in the sun for a week or two, spread all the material out for an hour or two 

it will be just about right. Even then to avoid to dry a little and then refill as before. The 

its compacting into a solid mass through which j^^^p should continue steaming for a fortnight 
air cannot penetrate, it is always best to mix ^nd then slowly' cool down. If it cools toe 

1. F. WATSOHktheSuperintendent of Go.emor-B qf Fobably indicates stinted wood 

Estates in Bengal. ashes and eartn. 
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the htiwzation oe water hyacikth 


After 20 days the framework can ^e lifted 
ofi and set up alongside while the still hot 
material (which should now be completely 
Towed wU grey fungus mycelium) is mixed 
and reloaded in it. Any over-dry parts should 
he put in the middle this time and over-damp 

parts round the edge. The P°J® f 

he nut in as before and removed after fou 
days. In another 10 days the framework can 
he removed altogether and used again for 

to ripen, after which (three months from the 
start) it will have become a brown triable 
compost ready for immediate use. Nothing 


needs to be done to it during this time beyond 
an occasional light watering of the outside, 
should the weather be very dry. It not wanted 
at once it should be stored under cover or the 
tops of the heaps made conical and covered 
with a little earth to ward off heavy ram. 

If the compost first made is applied to one 
half of a man’s field in the first instance and 
the other half left as a control, no further 
persuasion will be necessary to get the ryot 
to take up the process. The benefit on the 
crop will be there for all to see. 

I have kpown enthusiasm to be so great 
that not enough water hyacinth was left to 
continue future growth ! 



M 250-acre dairy farm in Tasmania, Australia, has had its cairymg tapa j 
increS from 45 to 200 cows by sludge pumped from paper mills and 
then dispersed by irrigation channels. The sludge was previously spoi - 
inff water for landholders further down the stream* • 1,1 

The sludge is residue after straw has been cooked ’ for eight 
like black Uquid mud. It is diverted into eight miles of intricate channels, a 
kpersed fo?soil buildilig. In 1937 it was directed over a useless stony outcrop 
which today is completely covered and carrying deep grass. ^ 

The only weed the sludge has not exterminated from the property is articho e 
thistle. In 13 years only four .cases of sick stock have been noticed.- 
Austrdian Agricultural Newsletter, Release No. AGN /135. 
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SCOPE FOR THE UTILIZATION OF HUMAN URINE 

AS MANURE 

By M. A. IDNANI 


T he waste matter of human habitations 
constitutes valuable raw material for the 
production of manure, which may find 
useful application in agriculture. An estimate 
of the total potential supply of manurial 
ingredients in our habitation wastes is given in 
Table 1. 

Table I 

Potential supplies of manurial ingredients 
{Population 400 millions) 


urine under the existing conservancy systems 
nor would it be practicable to transport such a 
manure in any appreciable quantities to cultiva- 
tors' fields, away from habitations. The vast 
manurial wealth in urine thus goes practically 
waste except in a few towns where facilities for 
sewage farms exist and all sullage water is 
utilized for cultivation. 

A simple design 

The writer has designed a simple urinal which 
makes the conservation and concentration of 
urine a highly practical proposition. The 
manure retains its essential constituents in 
an available form without any danger of loss 
on storage. The salient features of this urinal 
are that urine is absorbed in soil contained in 
an earthen pot. The soil after saturation is 
removed and allowed to dry in sun. A part 
of the nitrogen is converted into ammonia and 
nitrates which are retained in the body of the 
soil. 


in million tons per year 


Night soil .. 4*9 3*4 0*35 0*23 0*10 

Urine .. 9*3 5*7 1*70 0*26 0*32 

Street refuse 40*0 20*0 0*32 0*12 0*80 


Total.. 54*2 29*1 2*37 0*61 1*22 

It will be observed that urine constitutes by 
far the richest single fraction of these wastes, 
contributing 1*7 million tons of nitrogen alone, 
in addition to substantial quantities of phos- 
phoric acid and potash. The manurial con- 
stituents are moreover present in urine in the 
form of simple organic compounds which 
decompose readily when added to the soil 
and are converted into directly assimilable food 
for the plant. ' 

Source of valuable manure 

The utilization of such a fruitful source of a 
valuable manure has received little attention 
at the hands of our agriculturists. The chief 
reason for this is obviously the difficulty of 
transport of such a dilute and liquid manure 
as well as its collection from house to house. 
Manuring at the rate of 20 lb. of nitrogen per 
acre would require about 200 gallons or nearly 
one ton of urine. There is neither any sys- 
tematic collection of such large quantities of 

M. A. IBNANI, B.Sc., Assoo. LA.KJ., m associated 

with Agricultural Research Station, Dokri (Sind). 


Fig. 1. ‘Agri-San' Urinal 
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SCOPE FOE THE UTILIZATION OP HUMAN UEINE AS MANURE 

The urinal (Fig. 1) consists of three detach- more efficient collection hj m approved system, 
able parts a, b and c. The delivery tube of The huge wealth of niaimte now going practi- 
the urinal (Fig. l,b) has a special attachment cally waste can be easily preserved and applied 
(Fig.ljC) at the bottom which contains a cotton to our lands. The utiiissatiou of urine as such, 
plug inside to ensure an even distribution of without admixture with other wastes, is a 
urine and prevent the moist soil from choking proposition whicli must be considered on its 
up the openings. The bottom of the urinal is merits, viz, it provides a niorc^ quick acting 

itained in manure than other complex organic tnanures, 
irth with The nitrogenous compounclB in urine stand 
ce of soil almost on par with sulphate of amm.onia in 
d put out their availability, Tind' imiiiecliate; , re8po'ns6;"of:' 
is refilled crops may be expected when the ' solurine ' 
1 up for manure is applied in ' an ' equal ■ dose ' 'on 'nitrogen' 
basis. The manure would be simultaneously':' 
.appeared supplying fair' quantities " of phospho'ric" acid";^ 
it 50 per and potash for the needs of the growi:ng crop.''' 
.tration of At 3 per cent concentration 'uf 'nitrogen, /the: 
. by using quantity of manure required would be only 
ter drying about 700'lb.;p'er acre E'S compared to 2040''' 
ition, the cartloads (ie. 2O,OOO-40,CK}O',' lb.) '''of farmyard;' 
j and 1*2 manure or compost. The average quantity 
i nitrogen, of urine voided by an individual per day^^^fc^ 
ith water about 1,200 c.c. containing 12 gm. of nitrogen. 

^ crop, A The annual output of nitrogen works out to 
ine’} thus about 10 lb. per head which would be sufficient 
manure for half an acre. On the basis of 
efficient collection of urine, each population unit 
of 10,000 could thus be expected to produee 
sufficient manure for 5, (XX) acres annually, with 
ntage) practically very little cost and labour. 

. ■ ■■:■ ' " , The 'Solurine * ■" manure ''has '':,the' 'ap'pearanee; 
of dry soil and has no offensive smell. The sale 
^TiOs of such a manure of quality should present no 
difficulties and it would provide a source of 

substantial regular income to the municipalities. 

7*8 3*0 2*69 55 mg. 28 mg, 0*7 1*2 ’^he urinal could be easily adapted for public 

use in towns and villages by providing a suit- 
'ab'le-sized'; drum ""containing'' 'soil ' 'for' 'abs'orptioh:^'"^ 
of urine.", 

Field experiments on the comparative res- 
ponse of crops to applications of this manure 
are being taken up to assess its value against 
sulphate of ammonia and the results will be 
communicated in a subsequent contribution. 
In view of the present food shortage in the 
country, an organized effort for a wide-spread 
adoption of the urinal and application of the 
rich and cheap manure produced would be p 
constructive step of the first magnitude in 
increasing the 3 ?ield of food crops. 

The design of the urinal is being patented 
under the name ‘ Agri-San ’ urinal. Made of 
galvanized iron it is a permanent fixture. 
Further particulars may be obtained from the 
author. 

^ . INDIAN EARlim0 ' ' : 


Loss on Total Water- NH3 NOg 

ignition nitro- soluble nitro- nitro- 
gen nitrogen gen gen 


Tjie simple sanitary urinal designed would, 
it is hoped, encourage the production of such a 
promising manure in large quantities for agri- 
cultural use. The new manure has been 
designated as ' solurine ^ to indicate its source 
and value. 


Scope for the use of the urinal 

Conservation of cattle urine constitutes a 
matter of due attention for every farmer in 
order to enrich his farmyard manure or 
compost. For obvious reasons, the collection 
of this useful manurial fraction is lirdted to 
what is voided while the cattle are tethered in 
their shed. There is an unexploited and a 
promising source of an equally valuable manure 
in human urine which naturally lends itself to 


Labs and Fields 

FEEDING OF RICE STRAW TO CATTLE 


T A staple 

\/\ / feed of a majority of tlie cattle in India. 

V V Because of their widescale use, these 
two straws have drawn early attention of the 
animal nutrition workers of this country and 
considerable information has been gathered in 
regard to their chemical composition and 
digestibility. These investigations have shown 
that in chemical make up and in the digestion 
of major nutrients, such as protein, fat and 
carbohydrates, the two straws closely resemble 
each other. In spite of this seemingly similar 
nutritive character, the cattle in rice and wheat 
zones markedly difier from each other in their 
nutritional state. Why the cattle in rice zone 
are stunted in growth, unthrifty in appearance 
and poor in production when the availability 
of major nutrients in rice straw is about the 
same as in wheat straw remained to be solved. 

In early feeding experiments, an interesting 
clinical symptom of excessive diuresis was 
noticed in experimental animals fed on rice 
straw. A few years later, it was shown from 
a series of investigations carried out in Bengal 
under the aegis of the Imperial Council of 
Agricultural Besearch that cattle kept on a 
maintenance ration which included rice straw 
as the roughage, more often than not, showed 
a larger outgo of calcium than what is received 
from the feeds. This negative balance indica- 
tive of calcium loss from the body was ascribed 
to large amount of potash present in paddy 
straw. The excessive diuresis was also thought 
to be linked with the same factor. 

For the first time, by an accurate quantita- 
tive estimation the workers of the Animal 
Nutrition Section of the Imperial Veterinary 
Eesearch Institute have been able to show the 
presence of a rather large quantity of oxalates 
in rice straw. By far the major portion of tHs 
oxalate was found to be in combination with 
potassium and a much lower though significant 
amount in combination with calcium. Ee- 
searches carried out on humans and one- 
stomached animals have shown that certain 
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vegetables, such as spinach, containing oxalates 
seriously interfere with the assimilation of 
calcium. The calcium in the preformed calcium 
oxalate (a salt which is not dissolved by the 
gastric acid) of the vegetable is almost entirely 
unavailable. The other oxalate salt which is 
predominantly soluble, potassium oxalate, 
interfered in the assimilation of calcium by 
reacting with this mineral to produce insoluble 
and unabsorbable calcium oxalate in the gut 
which is eventually excreted out in the faeces. 

Drawing the same analogy for ruminants as 
observed in one-stomached subjects, it was 
thought that oxalate in rice straw was the 
incriminating factor responsible for the poor 
assimilation of calcium. A detailed investiga- 
tion was, therefore, undertaken to study the 
role played by oxalates in rice straw in the 
assimilation of calcium in cattle. This investiga- 
tion has now revealed that calcium present as 
preformed calcium oxalate is unavailable. But 
this quantity of calcium is relatively insigni- 
ficant to account for the chronic negative 
balance under rice straw feeding. Unlike the 
one-stomached animals, potassium oxalate, 
before it enters the4rue stomach of cattle and 
mobilize calcium of the feeds from the sphere 
of absorption, is assumed to be decomposed in 
the fore-stomach into potassium carbonate and 
bicarbonates. These decomposed products, 
although they themselves do not directly act 
deleteriously in the assimilation of calcium, 
cause severe alkaline symptoms or alkalosis. 
The alkalosis thus produced either inhibits the 
flow of gastric acid or neutrahzes its effective 
acidity as a result of which, the solubility of 
oarcium in the feeds preparatory to its absorp- 
tion is adversely affected. Much of the calcium j 
therefore, passes out in the faeces unabsorbedj 
and the animals run in deficit calcium balance. 

Whilethe above investigation was in progress, 
another parallel investigation was taken up 
at Izatnagar to study the effect of soaking 
paddy straw for 24 hours in a dilute caustic soda 
solution (about 1 per cent) and subsequent 

m 





FEEDING OF BIOE STBAW TO OATTDE 


naturally enter into productive life earlier, add 
additional economic influence in tlie use of 
alkali-treated straw. 

Although, alkali treatment of the staple dry 
fodders of India hold a greater promise, it is 
yet doubtful how easily the general run of 
stockowners would take it. The cost of • 
treatment, the lack of mental ecpiipment of 
the village stockowners to foresee the l)enefit 
derived in “the long run and tlie inlierent orga- 
nizational defect in using the method indivi- 
dually are bound to stand in tiie way of its 
general adoption. The success of tiie il tidings 
in a practical way thus will have to wait until 
some form of state organization of large-scale 
treatment could be ushered in. ' 

The realization of the possible difficulty in f 
the immediate general adoption of alkali-treat- 
ment method suggested ex]>loration of a simple . 
processing of paddy straw which would remove 
the deleterious factor. In the course of their 
investigation on oxalates in rice straw it was 
discovered by Izatnagar workers that simple 
soaking and washing in water removes consider- 
able portion of potassium oxalate. The water- 
washed straw when fed to cattle was found to 
cause no diuresis nor any symptoms of alkalosis, 

Of late a detailed laboratory experiment has - 
been completed w^hich shows that water-washed 
straw is relatively more palatable. Because of • 
its higher consumption the digestibility of its d 
total carbohydrate is slightly depressed but 
this depression does not materially affect the 
value of total digestible nutrients. The elimina- 
tion of alkalosis improves calcium assimilation 
to the extent that its almost chronic negative 
balance in rice straw-feeding is fully over- 
come if the straw is not very poorly provided 
with this nutrient. The disappearance of 
alkalosis is also perhaps responsible in aug- 
menting the utilization of absorbed protein 
from 27 to 40 per cent. It can, therefore, be 
concluded that water-washing, although it 
does not produce the spectacular results of 
alkali treatment, its use nevertheless brings 
rice straw at par with wheat straw, in so far as 
the exertion of sum total nutritive effect is 
concerned. — (I.V.E.I.) 


washing, on its nutritive value. ^ The results 
showed that this alkali treatment increased the 
digestibility of carbohydrate moiety in rice 
straw from 57 to 76 in consequence of which 
its nutritive value, as indicated by its total 
digestible nutrients, was increased from 43 to 62. 

^The alkali treatment of the straw brought 
about two additional significant results. It 
effected almost 90 per cent removal of 
deleterious potassium oxalate and thereby signi- 
ficantly improved the assimilation of calcium 
from a ration which incliwied alkali-treated rice 
straw as the roughage. The enhanced avail- 
ability of carbohydrates from the treated straw 
was responsible for the other beneficial 
result, in as much as 25 per cent saving in 
protein feeding was possible by the protein- 
sparing action of the carbohydrates. These 
results prompted the Imperial Council of Agri- 
cultural Eesearch to undertake field experi- 
ments to explore the possibility of large-scale 
use of alkali-treated paddy straw under the 
feeding conditions actually practised by the 
private stockowners of this country. This 
investigation is now in progress for sometime 
past and already certain evidences of far-reach- 
ing importance have been gathered. Thus it 
has been found from the information gathered 
so far that young stock between 7 and 15 months 
of age maintained on a diet of rice straw and a 
limited allowance of concentrate grew at an 
accelerated rate of 67 to 74 per cent, when the 
straw was fed after alkali treatment. As a 
result of the accelerated growth^ for 100 lb. 
gain in weight, in one centre where the animals 
in untreated straw-fed (control) group took 
208 days, those in treated straw-fed (experi- 
mental) group had taken only 125 days. 
Similarly in another centre, where the animals 
in control group took 435 days, the experimental 
group had taken 250 days only. After reckon- 
ing all necessary expenditure involved in the 
alkali treatment of rice straw, it has been found 
that treated straor feeding to young stock is 
economical, primarily because of the accelerated 
rate of growth. The experimental group of 
animals, moreover, looked more healthy and 
this, together with the fact that they would 
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You ask We answer 


Enquiries regarding agriculture and animal husbandry should he addressed to the Directors of 
Agriculture and Y eterinary Services in ‘provinces and states. This section is reserved for replies 
to selected letters in cases where it seems that the information may be of general interest. 

^ Q. ^ What are the main types of wool recog- about 40 distinct breeds of sheep in Oreat 
nized in world trade ? Britain, belonging chiefly to the mutton cla^. 

A. The commercial utility of any wool Although the quality and yield of wool have 
depends upon the intrinsic qualities of the fibre, only secondary considerations in the 

judged mainly from its length and fineness, development of the British mutton sheep, some 
These and other allied factors, e.g. freedom of the breeds like Lincoln, Cotswold, Leicester, 
from kemp, vary considerably with the breed Bomney-marsh, etc. produce very long-staple 
of sheep, climate and pasturage on which the measuring from 8 to 15 inches in length, 

stock is maintained. The management of the These are known as ‘ long wools ’ in the trade, 
sheep and the preparation and handling, of wool ‘ Medium wools ’, about Sin. to 8 in. long, 
before it reaches the manufacturer also consi- produced by some of the other breeds, e.g. 
derably afieot its quality. Cheviot, Oxford, Hampshire, Dorset-horn, etc. 

Although there may be over 200 different The British type of wool is grown mainly in 
breeds of sheep in the world, broadly speaking, Hmted Kmgdom and its annual production 
their wool is classified in the trade under four is only about 100 million lb. 
main types only, viz. (a) Merino, (b) British, (°) Crossbred type: As the name suggests, 
(c) Crossbred and (d) Carpet wools. There are tjpe of wool is of sheep which are raised 

a number of qualitative sub-divisions under tiy crossing one type with another. The need 
each type but the above main classification at raising the crossbred sheep arose on account 

onpe indicates the general quality or utility of several reasons. In the first place, breeds 

wool. . which produced for many generations superior 

(a) Jfen«o<ype; The Merino, which represents quality and heavy weight fleeces developed 

the finest quality wool put on the market, is small carcases and yielded poor quality meat, 
produced by the breed of sheep known by that Secondly, the increased demand for better 
name. The original home of the Merino is quality mutton could not be met from sheep 
Spain but due to its excellent wool-yielding exclusively for wool. Thirdly, lack of 

qualities the breed is now established in several sufficient profit in raising sheep only for wool 
principal wool-growing countries of the world, also necessitated the evolving of a dual 
Owing, however, to changes in climate, soil purpose sheep, by crossing the wool type 
and management, each country has developed (Merino) with the mutton type (British breeds), 
its own type to suit local conditions. The Different breeds of British sheep have been 
principal Merino types today are the Spanish, selected in different parts of the world for 
Eambouillet or French, Saxony, Silesian, crossing with the Merino. The usual method 
Australian, American, South American and is to breed ‘long wool’ British rams with 
Cape or South African. The Merino wool is Merino ewes. The crossbred type of wool 
noted for softness, fineness, strength and is coarser than the Merino, but has a longer 
elasticity, and is universally in demand for its staple. Compared with pure British type of 
superior drawing, spinning and felting proper- wool, it has a finer fibre and softer feel. The 
ties. For preparing superior grade fabrics crossbred sheep thus gives good return both 
Merino wools are an absolute necessity. Only in wool and mutton and is naturally becoming 
about 40 per cent of the world production of popular amongst farmers who have specialized 
wool consists of this type. in mixed farming. At present, nearly half 

(b) British type : The British type of wool is of the wool produced in the world is of the 
coarser than the Merino and is obtained from crossbred type. Countries which have a large 
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number of crossbred sbeep, e.g. New Zealand 
and Argentina, have built up, besides the wool 
industry, an important export trade in mutton, 
skins and other sheep products. 

(d) Carpet type: Wool from unimproved sheep 
which yield light weight fleeces of xmeven, 
coarse and kempy nature is classified in the 
world trade as ‘carpet wool’. The wool pro- 
duced in Asiatic countries (including India), 
falls mainly under the carpet type. In the 
world trade Indian wool is described as ‘ East 
India Carpet Wool’. Skirtings, britch and 
badly cotted fleeces from the crossbred sheep 
^are also included under this type. 

This wool is no doubt inferior to the types 
described above but the nomenclature should 


not be taken to mean that the stuff is fit for 
making only ‘ carpets ’ or floor coverings. 
Some of the better grades of this type can be 
used for making medium grade serges, overcoat 
cloth, tweeds, rugs, meltons, hosiery and other 
fabrics. It- can also be used for mixing with 
finer wools for giving the necessary ‘ substance 
to the fabric 

A small quantity of ‘ sldn or pulled ’ wool 
from the tanneries also enters the world trade. 
It is called ‘ tannery wool But there are no 
distinct classifications for this wool and it is 
usually marketed under one of the lower grades 
in each of the above-described types. — Re- 
produced from the Handbook on the Quality of 
Indian Wool. 


KARAKUL SHEEP FOR NORTH AUSTRALIA 

A BUSINESS syndicate proposes to develop the karakul sheep industry 
ZA in the Northern Territory of Australia. The Federal Minister for the 
Interior, Mr Johnson, has assured syndicate representatives that he will 
give all possible help. 

Karakul sheep, bred in South Africa, France, and Persia, give one of the most 
valuable furs in the world, known in India as Persian lamb's Australian 
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BENGAL 

M. Abed 


improved seed to give an additional yield 
of six maunds, .altogether ' tliere was an addi- 
tional yield of 1,62,996 md. of < 21/5 and 
7,34,802 md. of aman paddy. An area of 
38,500 acres was covered by wheat by distribu- 
tion of 28,939 md. of wheat seeds. Thirty-six 
tons of bajm, 83 tons of maize and 74 tons of 
jowar were brought from the Punjab and United 
Provinces in June, 1946 for distribution among 
the cultivators for growing fodder. 

The Government of Bengal have already 
taken up a scheme for the establishment of 
28 seed multiphcation farms in the province. 
Each district will have a 200-acre' seed farm 
which will be chiefly devoted to the production 
of improved seeds of paddy and other food 
grains and will arrange the distribution of 
improved guaranteed seeds through Govern- 
ment seed stores. 

Under the Cold Weather Vegetable Scheme 
roughly 3,90,79,000 seedlings were raisM in 
178 seedling stations of which 1,76,75,000 
seedlings were sold. Altogether 6,990 lb. of 
seeds were sold in small packets. It is estimated 
that 4,000 acres were covered by the cold 
19 744 maunds '^^^'^her vegetables. Besides, 10,114 quarter 
ounce packets of Indian summer vegetable 
seeds were distributed at cost price and about 
5,700 lb. of vegetable seeds were distributed 
free of cost. 


T he food problem of Bengal remaining 
acute, great emphasis was laid on the 
drive for increased food production and 
this is being continued with greater intensity 
than in the preceding years. With a view to 
achieve this end, about 27 lakh acres of land 
were released from jute by regulating the area 
under that crop and steps were taken to cover 
the land mainiy by paddy, the staple crop of 
Bengal. 

Distribution of improved seeds 
Altogether 1,77,200 md. of paddy seeds, 
65,554 md. of rahi seeds, 19,744 md. of famine 
crop seeds and 151 md. of fodder seeds were 
distributed among the cultivators during the 
year 1945-46. The fodder seeds consist of 35 
md. of maize and 116 md. of cowpea seeds. 
The 19,744 md. of famine crop seeds consisted 
of the following ; 

Kalai . . . . 18,529 maunds 

Barley . . . . 1,010 „ 

Groundnut . . r ” . . 42 „ 

Castor seed . . . . 163 „ 


The seeds were distributed either for cash or 
loan oh sowai basis at the option of the cultiva- 
tors. The Government of India granted an 
interest-free loan of Es. 36,83,000 for purchase 
and distribution of seeds and agreed to 
bear 25 per cent of the actual loss or up to 
Ee. 1 per maund whichever was less. The 
Government of Bengal, however, requested 
the Government of India to grant a subsidy 
at a flat rate of Ee. 1-8 per maund. 

The targets for the aus and aman paddy were 
made double those of previous years and 
roughly 50,000 acres were covered by aus and 
1,63,000 acres by aman paddy from the distribu- 
tion of these seeds. Taking one maund of 


Fertilizers 

A total quantity of 3,00,221 md. of fertilizer 
was distributed against the target of 4,00,000md. 
The stuff being received during the latter part 
of 1945-46, the whole stock could not be 
put out. The demand for bonemeal was less 
insistent than that for oilcake. Altogether 
990 tons of bonemeal were distributed. As for 
sulphate of ammonia, a target of 10,000 tons 
was fixed for the year 1945-46, 5,000 tons to 
be sold at 50 per cent subsidy for application to 
paddy and wheat and the other 5,000 tons to 
be sold at cost price to intending purchasers. 


M. ABE D is the Personal Assistant to the Director 
of Agriculture, Bengal, Calcutta. 
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But practically 5,190 tons of sulphate of 
ammonia was sold at subsidizjed rate and 995 
tons without subsidy. The latter was applied 
to sugarcane, potatoes and vegetables. 

Sugarcane 

With a view to replace Co213 which is red- 
rot ridden as well as other low-yielding varieties 
a scheme for distribution of improved varieties 
of sugarcane cuttings was undertaken and 
19,540 md. of improved varieties of seeds were 
distributed during the year 1945-46. 

In the current year 1,10,000 md. of sugarcane 
seeds will be distributed under the Sugarcane 
Development Scheme on a subsidy of 4 as. 
per maund to the growers and the Government 
will bear 4 as. per maund as incidental charges. 
The net loss to the Government on this account 
would be Rs. 56,000. Under the Sugarcane 
Seed Distribution Scheme 70,000 md. will be 
sold to growers on a subsidy of 20 per cent and 
1,000 md. of new varieties, viz, Cos 146,186,453 
and 395 will be imported from Bihar and the 
United Provinces. The latter will be purely 


under experiment at the leading factory farms. 

Potatoes 

Despite difficulties of transport and procure- 
ment about 15,000 md. of seed potatoes were 
imported from the Punjab, Bihar and Assam 
and distributed at controlled rates during 1945- 
46. A scheme for growing comparatively disease- 
free seed potatoes has been undertaken. Under 
this scheme an area of 100 acres has been sown 
in Darjeeling. The harvest of this crop will be 
planted in the plains in October, 1946 and 
Wvested in March-April, 1947. 

A scheme for production and marketing of 
vegetables for supply to the civil population of 
Calcutta was undertaken. Under this scheme ^ 
about 12,000 md. of vegetables were produced 
by the growers and sold in the Calcutta markets 
at controlled prices under Government super- 
vision. 

Although some losses were incurred by the 
Government on this account, it served as an 
incentive for extension of vegetable cultivation 
in the province. 


MADRAS 

Y. Venkataraman 


T he recent world war has brought the 
problem of improving the livestock of the 
country to the fore-front and the Govern- 
ment are anxiously alive to the situation. The 
big post-war reconstruction schemes involving 
huge outlay and covering all aspects of animal 
and dairy husbandry including control, preven- 
tion and treatment of cattle disease have been 
proposed. Large number of cattle shows, which 
act as an aid to the progress of the breeding 
industry and the improvement <^of livestock 
have been organized throughout the province 
under the auspices of. the Veterinary Depart- 
ment. Therefore, it is up to those interested 
in the welfare of livestock, to those who are 
trying to grade up their cattle to a particular 
strain, to those that take to the animal breeding 
industry and to the agriculturists who cannot 
do without bullocks, to rise to the occasion 
take full advantage of the improved 
facilities offered. How do the cattle shows 
benefit the ryots ? What is all that the tynt 


sees, hears and learns in a show ? He sees 
splendid specimens of heifers and bulls, cows 
and bullocks turned out as winning exhibits. 
His sense of confident satisfaction at the 
condition of his exhibits gets shaken when he 
compares it with that of his more enterprising 
neighbour. He is tempted to ask his friend at 
the show what he has been doing to his animals 
that they look so fit. By testing others he 
improves his ideas of cattle management. He 
listens to learned discourses by the experts on 
genetics, nutrition, milk and a host of other 
important subjects. Thus, the show visitor 
and the show participator in course of time 
become show-minded. 

One-day cattle shows are now in vogue in 
many districts, notably in the home of the 
Kangayam, the Ongole and the Umbalachery. 
These shows are progressively increasing in 
number in each district and the more the num- 

Y*. ^^^I^ATA RAMAN, G.M,V.C., is the District 
Veterinary Officer, Salem. ^ 
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ber of shows, the more people that will benefit 
by it. They apply the knowledge gained and 
bestow greater attention on the maintenance 
and upkeep of their cattle thus unconsciously 
acquiring the technique of preparing animals 
for a show—an art by itself. 

In Salem district, three shows were held 
during the year. The Mecheri show topped the 
list in the number of exhibits and award of 
prizes and this was greatly due to the efiort 
of Sri NacMappa Gounder, President, District 
Board, Salem, who contributed a large number 
of prizes, and the presence of the Pattagar of 
Paliacottah, the foremost breeder of South 
India, added not a little to the importance and 
purpose of the show. One noteworthy feature 
of this show was the presence of a large number 
of Mandia rams and their progeny as exhibits. 
This ring attracted a large crowd of spectators 
and their appreciation of the improvement 
noticed in the progeny was noteworthy. 

A scheme for the improvement of the mutton 


type of sheep of Mecheri in Omalur taluk in 
Salem district was introduced in August, 1944. 
One hundred Mandia rams were distributed in 
42 villages of Omalur taluk round about Mecheri. 
During the period from August, 1944 to May, 
1946, it is estimated that about 1,500 lambs were 
born to these Mandia rams. 

The shows at Anchetty and Hosur also 
attracted a large number of exhibits and 
visitors. At Anchetty, the President and 
members of the Cattle Breeding and Marketing 
Cooperative Society evinced great interest. 
This Society has been functioning for the past 
nine years, for improving the methods of cattle 
breeding (Hallikar breed) and for arranging for 
the joint purchase and sale of cattle, required 
or possessed by the members. It has, oh its 
role, about 300 members. In addition ,to the 
prizes awarded by the Civil Veterinary Depart- 
ment, Madras, the Society contributed Es. 30 
towards prizes for the best bulls maintained 
by the members of the Society. 


SIND 

L. M. Hira 


T he research work on the evolution ^ of 
improved varieties of crops, determination 
of simple and practical method of reclaiin- 
ing kalar (saline) lands and maintaining soil 
fertility, water requirements of crops, determina- 
tion of most suitable cultural practice of 
various crops, investigation of causes and control 
of various plant diseases, etc. continued to be 
done at both the Agricultural Eesearch Stations, 
Sakrand and Dokri. 

The Propaganda Section carried on the work 
of introduction of improved varieties of crops, 
distribution of improved seeds and agricultural 
implements and organization of demonstration 
plots on the zemindari lands with a view to 
bring home to the cultivators the advantages 
accruing from the adoption of modern methods 
of agriculture. 

Use of fertilizers 

With a view to popularize the use of fertilizers, 
about 800 tqns of sulphate of ammonia were 
sold to the growers for application on paddy, 
wheat, fruits and vegetables at a concessional 

L. M. HIRA is Marketing Officer in Sind. 
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rate of Es. 6-4 per maund. In order to provide 
further incentive, as also to obtain increased 
crop yields, the Government have recently 
sanctioned the selling of this stufi at a nominal 
rate of Ee. 1 per maund or Es. 1-4 a bag of 
100 lb. It is expected that as a result of this 
concession, increased area will be put under 
rice, wheat, etc. and much better yield will be 
obtained from these crops. 

A Eice Seedling Scheme has also been 
sanctioned for Karachi district in order to 
bring in more area under paddy cultivation in 
'this district. Under the Scheme, seedlings are 
raised on pump water from a chach and 
supplied to growers at the moderate rate of 
Es. 10 per bundle sufficient to transplant one 
acre of the land. 

Seed distribution 

Arrangements were made to buy about 
20,000 maunds of seed potatoes from Mlgris, 
Quetta, Patna, etc. for distribution amongst 
the potato growers throughout the province. 
About 15,000 to 20,000 lb. of vegetable seeds 
were supplied to the vegetable growers. 
Similarly arrangements were also made to 
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purcliase 30,000 maunds of wlieat seed 
from^ the Punjab for distribution in the 
province. 

Compost making 

Special staff was engaged in the manufacture 
of compost manure from town wastes. Roughly 
about 2,82,000 c.ft. of manure were manufac- 
tured and out of this some 1,14,120 c.ft. were 
sold at the subsidy rate of as. 12 per 50 c.ft. 
given by the Government of India. This 
work, however,, has been now temporarily 
suspended due to some technical defects in the 
method of manufacture, which is beine 
investigated. ^ 

Supply of implements, fuel oil, etc. 

Since the agriculturists and growers were 
experiencing lot of difficulty in securing various 
agricultural implements- for their use, arrange- 
ments were made by the Department of Agri- 
culture to secure iron and steel material for issue 
to the blacksmiths for fabrication into aoricul- 
tural implements. About 700 tons of raw 
material were distributed and 6,000 to 7,000 
iron implements of different kinds were manu- 
factured and made available to the agricul- 
turists. Similarly the Department continued 


to help the cultivators in getting the supplies 
of diesel oil, petrol, kerosene oil, rubber 
cart tyres, etc. required for agricultural 
purposes. 

Tractor ploughing 

The Department possesses M present only 
four tractors. Some 4,000 acres were tractor- 
ploughed. As there is great demand for tractor 
ploughing in the province, the Department 
has decided to purchase another 30 tractors 
and indents for the same have been duly 
registered with the Government of India. The 
rate for tractor ploughing has been, however, 
increased from Rs. 8 to Rs. 12-8 in view of the 
higher prices of raw material as well as higher 
wages to be paid to mechanics. ^ 

Fodder shops 

As the cattle owners in the Karachi suburban 
area were experiencing great difficulty in getting 
concentrates, fodders, etc. for their milch and 
other cattle, the Government sanctioned a 
special scheme for supply of cattle feeds to 
them. The Marketting Officer in Sind has 
been put in charge of the scheme and so far 
20 fodder shops have been opened for the 
convenience of the maldars. 


ASSAM 

N. K. Das 


T he grow more food ’ campaign specially 
undertaken to meet the requirements of 
tke situation arising out of the war will 
ternamate on 31 March, 1947. In fact, it will 
then merge into post-war development schemes, 
oo far as the Department of Agriculture is 
concerned, the present campaign has served 
as a preparation for putting the future pro- 
gramme into operation. Almost all the ‘ grow 
more food’ activities, it is expected, will 
continue as a part of the post-war develop- 
inental work now being envisaged and in the 
^ditional personnel now being entertained, the 
Department wiE ^ find a large part of the 
mactoery that wiE be required to give effect 
to the post-war schemes. It has now four 
uew sections added to it, viz. (1) Irrigation 
(smaE projects), (2) Horticultural Develop- 
,, ment.JS) Poultry Development and (4) . Dairy 


Development. The general Agricultural Sec- 
tion . has been strengthened by the addition 
of nine District Agricultural Officers (Assam 
^icultural Service, Glass II), ten Agricultural 
Inspectors, four Assistant Agricultural Inspectors 
Kamdars. The permanent staff of 
the Department has also been strengthened by 
m^mg a few new appointments. 

• T ¥ activities of the Irrigation (small pro- 
jects) Section started in 1942-43, and as a 
result of the small projects (bunds, drainage, 
ungation channels, sluice gates, etc.) executed 
by It, a substantial increase in the provincial 
production of rice has been achieved. - The 
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Table I 


Irrigation results for the years 1942-43 to 1945-46 


Area affected 


Cost to Government 


Increased yield 

Hew area Existing ' obtained in terms 

opened out area of paddy or rice 

during year benefited by the year’s 

(AtSOmd. paddy (At 3 md. paddy work 

per acre . per acre 

increased yield) increased 3 deld) 


No. of 
Year projects 
completec 


Contribution at 
60: 60 with 
cultivators 


Staff 

(Approximately) 


1,45,728 acres 34.183 tons paddy 


101 (Done by Agri- Rs. 38,296 16,192 acres 

cultural Staff) * 


Rs. 40,970 Rs. 1,38,603 15,720 acres 1,41,480 acres 33,186 tons paddy 

■ ■ ■ or ■■ 

20,725 tons rice 

Rs. 68,206 Rs. 1,24,596 11,434 acres 1,02,905 acres 27,842 tons paddy 

■ .or 

17,400 tons rice 

Rs. 1,60,366 Rs. 3,30,160 20,660 acres 1,85,943 acres 43,616 tons paddy 

."'.or,'.' 

27,259 tons rice 


64,006 acres 5,76,066 acres 


Total 


Progressive effect on annual production! 1946—46 1944-45 1943—44 1942—43 
in 1946 in terms of cleaned rice in tons J less 20 per less 40 per less 60 per 

cent cent cent Total 

27,259 4- 13,920 + 12,435 + 9,052 = 62,666 tons 

Considerable progress in the direction of qualified candidate could be found. It is 

increasing the production of boro (spring rice) likely that the services of an Engineer of the 

under power pump irrigation is also being Public Works Department will be borrowed 
envisaged. The Department has placed orders for the time being. 

for 28 diesel oil engines and necessary pumps The Horticultural Development Section which 

for this purpose. Some of these are being cameinto existence in December 1945 is expected 

received now. The Power Pump Irrigation to'meet a long felt want. Assam is an impor- 

Section has been in existence since pre-war taut fruit-growing province but the cultivation 
days. is based more or less on primitive methods. 

With a view to putting on a sound basis all This new section is intended to introduce 

the engineering work now being done by the improvements and it will also run six depart- 

Department, and also for the purpose of devising mental nurseries. 

and introducing improved agricultural imple- The Poultry Development Section also 
ments and machinery suited to Assam condi- started in December 1945. It will run ^ three 

tions, the Government of Assam decided to departmental poultry breeding centres and take 

appoint a duly qualified Agricultural Engineer other steps to encourage and help the breeding 

with the ultimate purpose of having a full- of improved types of birds by private indivi- 

fiedged Agricultural Engineering Section in the duals. The Section is under a Poultry Deve- 

Department of Agriculture. Unfortunately no lopment Officer. 
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The Dairy Development Section came into tional grazing. If 
existence only towards the end of April last, are expected to 
with the appointment of a Dairy Development Provincial Dover 
Officer. Prior to this a survey of the present Council of Agricii 
position in regard to production and available India Commodity 
supply Dahk around urban areas had been An enlarged Jute " 
instituted with efect from January, 1946. Nursery Scheme v 
The special temporary staf engaged for the attention of the D< 
purpose still continues its work. The main also expected to 
activities^ of the Dairy Development Section Commodity Commi 
will be directed towards organizing supplies of they materialize, 
good mhk for urban areas and subsidizing the ment of Pulses to 
production of milk by issuing oilcake and salt Provincial Governn 
at concessional rates for the feeding of cows. of Agricultural Eej 
The Department of Agriculture has already The work is expect 
under way a departmental scheme for the The Marketing S 
multiplication of seeds of improved varieties of a temporary basil 
paddy for issue to cultivators. But till recently NotMng has been d 
the position in the Assam Valley in regard to it should be made t 
the production of seeds of improved varieties of A special Deput 
aits or ahu (autumn) paddy was not satisfactory, appointed with eff 
Primary ahu seeds are now being produced for January last carriec 

the Assam Valley under a scheme sanctioned waste land in non-ca 

m coimection with the ‘grow more food’ of Eamrup and B 
campai^. this will be Mowed 

in view ot post-war agricultural develop- suitable waste land 
ment the stocks of cattle in the departmental The question of 
laruM have abeady been considerably aug- pluses of rice for th 
mented. Ihe Question of the rebabili-ha-hmn nf 
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By JOSEPH EDWARDS 

W HEN, before tlie war, the British farmer 
read that in Soviet Russia up to 2,000,000 
cows were being inseminated each year, 
he felt that the process was very remote and 
that conditions in Russia were probably very 
different from those in this country. But in 
the last few years artificial insemination has 
come to be applied on an appreciable scale in 
England and Wales, and it may soon be a matter 
of surprise that no appreciable developments 
have taken place in Scotland. 

* Things have altered considerably since the 
practical application of the technique of arti- 
ficial insemination and its exploitation through- 
oixt the U.S.S.R. In 1936 the first commercial 
centre for the artificial insemination of dairy 
cattle was started in Denmark, and in 1945 
more than 400,000 cows (30 per cent of the 
dairy cattle population of Denmark) were 
arti&ially inseminated. A start was made in 
the United States in 1937, and in 1945 a very 
similar number of cows (though representing a 
much smaller proportion of the total dairy 
cattle population) were got in calf by artificial 
insemination. 

It is often stated that the technique is one 
which is chiefly of interest to the farmer with 
a small number of cows, and from this it has 
been argued that the lack of development in 
Scotland may be due to the fact that Scottish 
herds tend to be fairly large. Statistics show, 
however, that there are areas in Scotland where 
the average size of herd is very similar to the 
Danish average, and also to areas in England 
where artificial insemination is practised. With 
the present rather inflated prices of bulls, it is 
difficult to say how big a herd must be to 
justify keeping a bull. The main argument in 

JOSEPH EDWARDS is ttie Head of the Depart- 
ment of Dairy Husbandry, Milk Marketing Board, 
England. 
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the United States for the use of artificial 
insemination in herds of up to 20 to 30 cows 
is that, by cutting out the cost of feeding and 
maintaining a bull, and keeping in its place an 
extra cow, the profit on the milk from the 
extra cow will pay for the insemination fees 
for the whole herd. Recently there was an 
announcement in the English farming press 
that a very large farmer in Hampshire had 
entered all his herds, totalling 1,000 cows, for 
insemination by the Hampshire Cattle Breeders' ’ 
Society. This Society charges £ 2 per cow, and 
at first sight an annual insemination bill of 
£2,000 may seem excessive, but to get this 
number of cows in calf (in the herds in which 
they are grouped) by normal mating, it would 
be necessary to keep about 30 bulls, and the 
annual depreciation and the capital investment 
in such a number, at the present prices, would 
be at least as much as the annual insemination 
fees. For £ 2,000 the owner is able to get 
his cows in calf to much better bulls than he 
could afford to buy. 

One also hears the argument that in Scotland 
dairy farmers take much more interest in the 
selection of their herd sires than do their 
brothers south of the Border. There may be 
some truth in this, and I have heard one Scottish 
farmer say that if one took away the thrill 
and excitement he has in the careful selection 
of his next herd sire, one might as well take 
away his herd ; he does not object to mass 
livestock improvement for the commercial man, 
but he insists on directing his own breeding 
programme himself. Against this must be 
set the fact that no group of dairy cattle 
breeders is more pedigree conscious than the 
Danish dairy farmers. They have been milk 
recording and progeny testing for longer than 
any other dairying community in the world, 
and if more than 30 per cent of them have been 
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able to agree on a cooperative breeding pro- 
gramme it is only reasonable to tbink that 
there must be something in it. There is also 
the fact that a considerable number of pedigree 
breeders in the United States make use of 
artificial insemination centres, normally entering 
a selected group of their cows for insemination 
by the bulls belonging to the society of which 
they are members. There is one society in 
Illinois where 75 per cent of the cattle insemi- 
nated are pedigree animals, and the members 
of the society are following a breeding pro- 
gramme as constructive and well-thought out 
as any that can be worked in a private herd. 

It has also been said that the value of arti- 
ficial insemination may not be as great in 
Scotland because there is greater freedom from 
disease there than in England. But, with 
reference to this point, it must be made quite 
clear that artificial insemination is not a cure-all 
for cattle diseases. In any case, even if the 
position is better north of the Border, it is no 
better than in the United States or Denmark. 

* A special and rather novel approach to 
artificial insemination is about to be made in 
New Zealand by the New Zealand Dairy 
Board. In that country the analysis of milk 
records over a period of years has shown that 
the level of improvement of commercial herds 
by the use of young pedigree bulls selected in 
the^ usual way has just about reached the 
Inmt, i.e. they have been graded up in terms 
of production to the level of the pedigree herds 
themselves. In searching around for means 
by which a further hereditary improvement in 
production may be effected, the dairy breeding 
authorities in New Zealand have come to the 
conclusion that it can be brought about only 
through the extended use of progeny-tested 
sires of high merit. It is therefore pioposed to 
select a few of the very best sires on progeny 
test and to use them at artificial insemination 
centres for selected pedigree bull breeding herds 
so that a large supply of the sons of these out- 
standing bulls can be made available for use in 
the commercial herds.- 

Wartime developments in England and 

Wales 

As a result of research and development work 
carried out at Cambridge, a scheme for the 
practical -application of artificial insemination 
was submitted to the Agricultural Improvement 
Council early in 1942, It was decided to start 




two pilot centres (at Cambridge and Beading) 
to test out. practical possibilities under com- 
mercial conditions. This decision fitted in well 
with the livestock policy of the Ministry of 
Agriculture and Fisheries announced about the 
same time. For example, soon after the start 
of the Cambridge centre, the Cambridge War 
Agricultural Executive Committee had to carry 
out an inspection of all herds in the country 
with a view to discussing breeding policy on 
the farm. The average size of herd in Cam- 
bridgeshire is nine cows, and in a great many 
cases it was found that the bulls in these herds * 
were of very inferior quality. It was easy to 
persuade the farmers concerned to get rid of . 
these bulls when it was possible to put them in 
touch with the Cambridge Artificial Insemina- 
tion Society, from which the services of first 
class bulls were obtainable. 

The success of the pilot schemes led to a 
special committee being appointed by the 
Ministry of Agriculture to consider further 
development on a national scale. It was 
agreed in principle that the movement was one 
which should be developed in the interests of 
the producer and that the cooperative system 
of organization was one to be encouraged. At 
this stage the Milk Marketing Board (which had 
earlier taken over the National Mill? Recording 
movement) came forward with a plan for the 
development of artificial insemination under 
its aegis, and it was agreed that, although the 
Board would not be given a monopoly of the 
development, it should shoulder a major part 
of it. A National Advisory Committee on 
Artificial Insemination was then formed, on 
which the breed societies, the National Farmers’ 
Union, veterinarians, and agricultural scientists 
came to be- represented. This Committee 
receives requests from various parts of the 
country for an artificial insemination service 
and is responsible for the location of centres 
(chiefly in relation to the density of the cow 
population, and, to some extent, in relation to 
disease problems). It also interests itself in the 
breeding policy to be followed at each centre 
and the general efficiency with which the service 
is carried out. ,In the early stages it was agreed 
that a financial guarantee against loss would 
be made by the Treasury, and this guarantee 
[covered by the Agriculture (Artificial Insemina- 
tion) Act, 1946] is available over a period of 
five years (1945-50). 

The present position in England and Wales 
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is as follows : The Board has four centres in 
operation ; in Suffolk, Buckinghamshire, Shrop- 
shire and Durham. The first-named centre was 
founded in 1943 as a local cooperative society 
by a group of farmers in North Sufiolk and was 
taken over by the Board in November 1944. 
The increasing popularity of the service is 
shown by the fact that tbe numbers of cows 
inseminated increased from 1,057 in January- 
March 1945 to 1,857 in January-March 1946. 
The centre in Buckinghamshire was started as 
a commercial venture by a private breeder and 
was taken over by the Board in June 1945. 
The centres in Shropshire and Durham only 
began operations in January and February, 
1946. The Milk Marketing Board’s present 
building programme includes the erection of 
centres in the near future in Carmarthenshire, 
Dorset, Montgomeryshire, Cornwall, Devon, 
Gloucestershire, Cheshire and Lancashire, and 
provides somewhat later for additional centres 
in Staffordshire, Wiltshire, Yorkshire, Kent, 
Cumberland, Essex, Derbysldre and Caernarvon- 
shire. 

An artificial insemination service from centres 
not operated by the Milk Marketing Board is 
given in the following counties : Cambridge- 
shire and Hampshire (farmers’ cooperative 
societies) ; Somerset, Worcestershire and South 
Devon (private enterprise) ; Berkshire and 
Denbighshire (Ministry of Agriculture). 

The Ministry of Agriculture is also about to 
operate two ^ disease control ’ centres in 
Cardiganshire and the Nevin peninsula of Caer- 
narvonshire. It is well known that artificial 
insemination has been shown to be an effective 
means of combating the venereal disease caused 
by the trichomonas organism. This disease is 
spread by the bull, and the Ministry is adopting 
artificial insemination as a control measure in 
the two counties mentioned in areas where 
premium bulls are normally much used, but 
have had to be given up because of the disease. 
The Denbighshire centre was started for the 
purpose of controlling trichomoniasis and has 
done so successfully. 

The financial success of a centre is expected to 
depend to a large extent on the density of cows 
ill the area in which it operates, and it will be 
seen from the following figures that there are 
wide differences in this respect among the 
areas developed, or about to be developed, in 
England and Wales. The numbers of cows 
are those within a ten-mile radius of the centre. 
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County 

Cambridgeshire . , 

Caernarvonshire 

Durham 

Gloucestershire . . 
Dorset 
Staffordshire 
Cheshire 


Number of cows* 

approx. 6,000 
11,000 
„ 14,000 

„ 20,000 

„ 34,000 

„ 49,000 

„ 60,000 


Two large items in costs are the salaries of 
inseminators and car transport, and it is obvious 
that there are considerable economies possible 
in these items of cost when the cow population 
is well concentrated. In spite of this, it has 
been agreed to give a national service at a 
uniform fee and the minimum fee agreed upon 
for the present is 25s. per cow (this includes up 
to three inseminations, should the first or the 
first two not prove successful). 

■ ■ ■ ■ ■ ■, K 

The Milk Board's interest in artificial 

insemination 

It has already been noted that in 1943 the 
Milk Marketing Board took over the milk * 
recording movement. Since then, and in spite 
of wartime difficulties, the number of cows 
.recorded has increased from 4 per cent to 17 
per cent of the total dairy cows in England and 
Wales. The Board’s motive in taking over the 
movement was to provide a basis for increased 
efficiency in milk production on the farm. The 
motive in sponsoring the development of a 
large part of the artificial insemination service 
is the same, for the Board believes that only 
through artificial insemination can the average 
milk producer in the country improve his stock 
through the medium of really good bulls. 

. At the head office of the Milk Marketing 
Board, and within the Department of Dairy 
Husbandry, work on National Milk Eecords and 
on Artificial Insemination are being closely 
linked, and, with the recently announced crea- 
tion of the Bureau of Eecords, through which 
the progeny testing of pedigree bulls and life- 
time records of production for females will be 
organized, the integration will be even closer. 
The two movements will also come closer 
together in the field, and already, in counties 
where the artificial insemination service is 
well developed, the local branch dealing with 
National Milk Eecords is being brought into 
the picture in the planning of progeny tests for 
the bulls being used in the area. 
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Organizing a new centre 

The request for an artificial insemination 
service in a given county usually comes from 
the county branch of the National Farmers’ 
Union, acting either on their own or in conjunc- 
tion with the War Agricultural Executive 
Committee. If the request is approved by the 
Central Advisory Committee, the Milk Marketing 
Board looks round for a suitable site. In the 
absence of a piece of land with buildings which 
can be readily adapted, a clean site of eight to 
ten acres is sought, with the usual services : 
water, electricity and telephone. The new 
buildings erected on the site include a block 
with laboratory and offices, a bull block to 
house 10-20 bulls, and a pair of cottages 
to house a stockman and a stockman inseminator. 
When a start is made on the buildings, the 
Board calls for the creation of a local advisory 
committee on the basis laid down in its rules. 
For the first year this committee consists of 
three representatives appointed by the county 
branch of the National Farmers’ Union, three 
from the county War Agricultural Executive 
Committee, one from the local division of the 
National Veterinary Medical Association, and 
two appointed by the Milk Marketing Board. 
A meeting of this committee is called to decide, 
on the breeds of bulls which have to be kept to 
service the centre and to arrange for the publicity 
and propaganda. In the early stages of organi- 
zing a new centre the Milk Marketing Board 
arranges for the selection and training of the 
necessary personnel, for the selection and testing 
of the bulls required, and for the equipment, 
transport, etc. It is best to allow a new centre 
to start ofi quietly, for harm has already been 
done in this country and abroad by undue 
boosting of the service before the new organiza- 
tion has had time to settle down. 

After a centre has been in operation for three 
to six months, and when the veterinary manager 
in charge is satisfied that he is getting good 
results, field days are organized. The bulls are 
paraded for inspection and the technique of 
artificial insemination is demonstrated. 

In some counties War Agricultural Executive 
Committees have given ' considerable help by 
carrying out surveys to ascertain the potential 
demand for a service and to advise a new 
committee as to the breeds of bull likely to be 
required. At the end of the first year of opera- 
tions the six members of the committee who 
were appointed by the National Farmers’ Union 
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and the War Agricultural Executive Committee 
retire, and from this point these places are 
filled by annual election from among the 
members of the Society. 

One of the main functions of the manage- 
ment committee is to recommend bulls for 
purchase to the Milk Marketing Board. At the 
present time this involves a considerable amount 
of investigation in order to complete the milk 
record information which is required in the 
pedigree. (It is hoped that the new Bureau of 
Eecords will in time do away with the need for 
this spade work). When the committee and 
the Board are satisfied with the pedigree of a 
bull, the Ministry of Agriculture is asked to 
carry out its inspections and tests for an 
artificial insemination licence. The former 
covers inspection of the bull himself, his dam, 
his sire, and aa many near relatives as possible. 
The latter include tests for tuberculosis, conta- 
gious abortion, trichomoniasis and fertility, 
and not until the bull passes these tests can he 
be purchased. 

To date it has not been found possible to 
keep a bull at a centre for longer than he would 
normally remain in a herd, i.e. about two and 
a half years, as at the end of this time his 
daughters become due for service. A small 
independent society has to get rid of such a bull, 
but in the case of the Milk ‘ Marketing Board, 
with its many centres, it is possible to move him 
to another area where he can continue his good 
work. It is hoped in all cases to provide 
committees with a selection of such bulls from 
which they may make a choice which will suit 
their local needs. 

Another important function of the com- 
mittee, at a later stage in the centre’s develop- 
ment, is to report on the progeny of the bulls. 
As has been mentioned. National Milk Eecords 
is now organized so as to provide milk records 
for these progeny tests and these, together with 
committee’s reports on type, udder conforma- 
tion, etc. in the bull’s offspring, form a complete 
picture of the bulls’ performances. 

Technical considerations 

^ It is too early yet to say what is the ideal 
size of an artificial insemina.tion centre, es- 
pecially in relation to the number of bulls 
which should be kept. In the United States 
there are centres with as many as 60 bulls, but 
there they do not have foot-and-mouth disease. 
An outbreak of this disease affecting a centre 
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with such a number of high-priced bulls would 
be a very serious matter, and for this reason 
it has been decided to limit the number at 
any one centre to 25-30 bulls. It is not yet 
obvious how ma,ny cows may utlimately be 
inseminated in a year from one bull. This 
depends, to a great extent, on the rate of 
dilution of the semen. At no centre in this 
country have rates above 1 in 25 had to be 
used, but there is no doubt that rates of 1 in 
60 will give satisfactory results. Even higher 
rates of dilution are the subject of experiments 
in the United States. Over the next few years 
it is safe to estimate that the average number 
of cows inseminated per bull will be about 
1,000 per annum, and at this rate 20 bulls can 
service 20,000 cows. In the densest areas in 
England and Wales, quoted above, it is obvious 
that this number will be required to service 
the cows likely to be brought into the scheme 
within the ten mile radius of the centre’s 
operation. In other and less dense areas the 
numbers will not be adequate, and here it will 
be necessary to develop sub-centres which keep 
no bulls, but to which semen is sent daily, or 
every other day. (Bull semen stored in egg 
yolk remains fertile for four days and there 
is no decline in fertility over this period). 
Sub-centres are already operating very satis- 
factorily from main centres in Berkshire, 
Hampshire and Suffolk, and members obtaining 
insemination service from them are just as 
satisfied as those that use the main centre. 

Centre routine 

The veterinary manager at a main centre 
arranges a schedule of collections from his 
bulls according to individual performances and 
according to the quantity of semen required. 
Collections are normally taken from each bull 
on every third to fourth day. The semen, 
after collection, is immediately examined for 
fertility, and if this is satisfactory, it is then 
diluted with egg-yolk phosphate dilutor. 
The semen required for the day’s work is distri- 
buted among the inseminators and the remainder 
is stored in the refrigerator for use over succeed- 
ing days. Members with cows which require 
service telephone to the centre before 10 a.m. 
and the veterinary manager then plans the 
daily routes for himself and his men. Periodi- 
cally, throughout the day, inseminators telephone 
back to the main ofl5.oe for any requests that 
have come in since their departure, and aU 
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such calls, except .those received late in the 
evening for cows which have come on heat in 
the late afternoon, are dealt with the same day. 
Very late calls are dealt with early the following 
moriiing. 

The operation on the farm is very speedy. 
The farmer quickly learns the kind of coopera- 
tion expected of him and is ^usually available 
to point out the cow requiring insemination 
and to give the little help that is required. 
After insemination a certificate giving the name 
of the.bull used is given to the farmer and the 
fee of 25s, is collected in cash. It is possible 
for an inseminator to .be on and off the farm 
in under five minutes. 

The care of the bulls at the centre is obviously 
of first importance, and in this connection it 
, can be said that their health and fertility are 
better safeguarded than on the average farm. 
We are far from knowing all that we would like 
to know about ways of stimulating fertility 
in the male, but it is found that a good dairy 
ration containing up to 10 per cent of animal 
protein (fish meal or skimmed milk powder) 
gives very good results. The bulls are fed and 
exercised according to individual requirements. 

The veterinary manager is in complete charge 
of his centre. He carries out his share of 
routine inseminations and at the same time 
gives particular attention to herds in his area 
which are troubled by sterility. He does not, 
as do the veterinary surgeons engaged in this 
work in Denmark, give sterility treatments, 
but he arranges for consultation with the owner’s 
private practitioner and with the Ministry’s 
Sterility Oj0S.cer, and from the complete breeding 
records in his office he is often able to give 
his colleagues valuable advice and case histories. 
It is felt that, for financial reasons and because 
•of the nature of the work, the straightforward 
routine inseminations are best carried out by 
laymen working under the veterinary manager. 
Such men may be recruited from the ranks of 
cowmen, and after a month’s training it is 
usually possible to decide whether or not the 
man will make a good inseminator. The 
Ministry of Apiculture has agreed to organize 
a central training scheme for inseminators, and 
at the end of a month’s training in theory and 
•practice the men will be attached to an opera- 
ting centre at which, for a further five months, 
the effectiveness of their work is carefully 
watched. If, at the end of that time, they are 
regarded as satisfactory, they will then be 
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licensed as inseminators. The best of these 
men may be chosen later to take charge of 
snb-centres, which they may operate either by 
themselves or with other laymen working 
under them. 

Benefits to the farmer 

There is no doubt that artificial insemination 
has proved itself in England and Wales and 
that, it will receive increasing support from the 
dairy-farming community. The chief brakes 
on progress at present are the difficulties of 
building, securing the right type of bulls, and 
obtaining equipment and trained personnel. 

Dairy farmers in England and Wales, largely 
as a result of the Ministry of Agriculture’s 
publicity and advisory work, are paying far 
more attention to livestock improvement than 
they have ever done. Many of them realize 
for the first time that they have a chance to 
get into the pedigree business, and they mean 
to make the most of it. For many of them 
it is a short step from joining an artificial 
insemination centre to applying to a breed 
society for entry on its grading up register. 
The long term improvement in the capital 
value of their herds appeals to them, and this 
is shown, even in the early stages, by the 
fact that many who in the past have never 
reared their calves, now refuse to part with 
them, even when very attractive offers are 
made; It is clear that, in this field, there is a 
greater chance for educational work than has 
ever before been presented in the field of animal 
husbandry, for a farmer who has some reason 
to take pride in his stock is much more likely 
to seek advice on good calf management, young 
stock management, and ultimately in feeding 
for milk production, than one who, often 
through force of circumstances, has been using 
a very inferior sire. 

The more immediate advantage—that the 
farmer with a herd of average size can get his 
cows in calf to a first class bull for less than it 
would cost him to feed an inferior one — is 
. quickly appreciated. The sheer convenience 
of the service also has an appeal. There is 
the member who says that he will never keep 
another bull because of the ever-recurring cost 
of mending his bull-pen, and the desire to 


dispense with the element of danger attached 
to handling a bull on a small farm is also given 
as a reason for adopting artificial insemination. 
One hears little to-day of the early fears held 
by some for the health and vigour of calves 
born as a result of artificial insemination. 
There are now far too many to be seen through- 
out the country to belie these fears, and some 
have already done well in the show and sale 
ring. There is not the slightest sign of dis- 
crimination against an animal produced by 
artificial insemination, even where this fact is 
definitely stated in the sales catalogue, and 
already in at least two centres there are bulls in 
use which themselves were the progeny of 
artificially inseminated dams. 


The attitude of the breed societies 
The attitude of the breed societies has 
changed considerably since the early days. All 
societies now have rules governing the registra- 
tion of calves produced by artificial insemina- 
tion and are only too willing to give help and 
advice in connection with the selection of bulls 
for use at centres. One society, the English 
Jersey Cattle Club, operates a scheme involving 
the use of semen transported over long distance 
by arranging contacts between breeders with 
bulls who wish to sell semen, and owners of 
cows in other parts of the country who wish to 
have their cows inseminated from these bulls. 
At each end of the transaction a private veteri- 
’ nary surgeon normally organizes the operation. 
There are those among breed society members 
who do not regret the fact that the widespread 
development of artificial insemination will 
mean the end of the sale of quite a number of 
third-rate pedigree bulls, and there is plenty 
of evidence in this country and abroad to show 
that for a very long time to come the practice 
of artificial insemination will not have an 
adverse effect on the trade for really good bulls. 
At the present time the evidence is that it 
will stimulate it. The development of artifi- 
cial insemination everywhere depends on the 
best pedigree breeders providing the bulls 
required, and never in the past have these 
breeders had a greater responsibilty. — 

Scottish Agriculture, July 1946* 
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HOW TO ENLARGE THE FAMILY FARM BUSINESS 


By MASON VAUGH 


Increasing the area of the farm 

The coining of better equipment into use 
makes it possible for one individual to cultivate 
a larger area than he could with less efficient 
implements and without a reduction in the 
yield per acre. Where there is ample land 
available and where the fertility of the avail- 
able land is high, the easiest way to increase 
the sizie of the farm business is to increase the 
area of each farm. This appears to have been 
the course of developments in western countries, 
particularly America. It has paralleled a 
similar development in industry where improved 
equipment has led to increased output. Before 
1800, one man could manage about 30 acres of 
farm crops in most parts of the then settled 
U.S.A. and roughly 75 per cent of the popula- 
tion was required to feed the population. When 
shortly after 1800, improved implements began 
to be widely available, the size of the farm 
tended to increase in America mainly by the 
release of workers from agriculture and the 
absorption of them into manufacturing, trans- 
portation and services formerly performed in the 
home or not at all. New land was brought into 
cultivation by the expansion in the population 
for the most part, though some new land went 
to increase the size of the farm. This is indica- 
ted by the fact that the average size of farm 
in 1935-1940 was about 155 acres. Exact 
figures are not at hand, but probably not more 
than 100-125 acres of this was cultivated, or 
roughly four times the area cultivated by one 
man before 1800. This parallels a change from 
roughly 75 per cent engaged in agriculture 
before 1800 to roughly 25 per cent in agri- 
culture in 1935-1940. In other words, one 
farmer had acquired approximately the farms 
of two others with a small increase from the 
area added to cultivation. This change has 
tended to concentrate attention on the effect 


A PEEVIOXJS article ‘ What is the Econo- 
mic Unit in Agriculture ? ’ by Mr Arthur 
T. Mosher discussed the impropriety of 
trying to determine artificially the ‘ Economic 
Unit’ for the family size farm. That article 
pointed out that the proper size of farm business 
varies according to the size of family and 
according to the personality traits of the 
members of the family, and according to the 
types of agricultural production in which it is 
engaged. At the same time, it recognized the 
necessity of enlarging the size of practically all 
farm business in India if farm families are to 
have an adequate standard* of living. This 
article is devoted to a discussion of various 
methods by which the size of family farm 
business can be enlarged. 

Studies by rural economists and agricultural 
engineers have shown that, in a uniform type 
of cultivation, income per worker or per family 
is closely related to the size of the farm busi- 
ness ; the man who alone can cultivate 100 
acres will generally have a larger income , than 
the one who, by the same method, cultivates 
50 or 25. This is perfectly valid. It is equally' 
true that other methods than the increase in 
area can increase the size of the farm business 
and so increase the family income. Some of 
the ways in which the farm business may be 
enlarged might be listed as follows: — 

1. Increasing the area of the farm. 

2. Improving the implements with which 
the farmer works. 

3. Increasing the non-human power per 
farm worker. 

4. Increasing the yield per acre. 

5. Improving the efficiency of livestock. 

6. Developing a well-integrated and co- 
ordinated system of farming. 

MASON VAUGH is at present Agricultural 
Engineer, Allahabad Agrioultural Institute, 
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of size of farm, outside as well as inside the waste ’ land against 208 million acres now under 
XJ.g.A. cultivation, a potential increase of 45 per cent. 

Until recently, attention of most agricultural The United Provinces Agricultural Pocket . 
workers in India has been focused on increasing Book shows 9*988 million acres culturable 

acre yields. Some attention has been given waste and 38*8 million acres now cultivated, 

to the consolidation of holdings, in the sense about 25 per cent possible increase in cultivated 

of bringing all the plots owned by one man area. This assumes that all the ' culturable 

together by exchanges. Only a few have waste' is really culturable. The^ Bombay 

talked for a long time about the necessity of Plan expresses grave doubt whether it is really 

increasing the size of farms, though it has been all culturable or not. I think this doubt is 

popular with politicians to demand an increase well founded. However, some extension in 

in the grazing area. Few if any have indicated area is possible, probably from 25 per cent to 

clearly how they expected the grazing area 40 per cent, varying from district to district 

to be increased or how the farms were to be and with methods of cultivation. Certainly 



enlarged to ' economic areas '. Eecently, the 
changed situation due to the war has led to a 
demand for ‘ cooperative farms ’ as a means of 
getting ‘ economic units ' for the use of large 
machinery. It is even being advocated that 
compulsion be used to bring about such changes. 

Can, and if so, how, Indian farms be increased 
in size and to what extent ? The figures quoted 
in the past have been confused as to the size 
of farms at present. Two different figures, 
each perfectly legitimate, have been used, and 
often confused for each other. One is the 
average size of holding, the area shown by the 
land records as being held on some basis of 
permanent tenure by a cultivator. The other 
is the area per person under cultivation to crop 
arrived at by dividing the cultivated area by 
the population. JTaturally, the latter is much 
smaller than the former. Apparently, some 
speakers and writers tend to use the latter for 
the former. We will try to keep the distinction 
clear in the follo'v^ng: 

The area per person of population can be 
increased by bringing .more land under cultiva- 
tion ; if the population increases again, this will 
in turn again reduce the area per person unless 
the bringing of more land under cultivation is 
simultaneously continued. The size of the hold- 
ing or of the individual farm can be increased 
by reducing the proportion of farmers to 
population, that is by combining farms and 
finding other occupations for the remaining 
farmers or by, the allotment of the increased 
area under cultivation to existing farmers or 
by both processes. 

First, what is the possibility of increasing 
the area under cultivation ? Again, the figures 
published by .various people' vary. The 
Bombay Plan of Economic Development shows, 
for all India, 94 million acres of / culturable 





much of this land is thin, poor upland of low 
fertility. If all this land is used to increase , 

|ihe size of farms, the five-acre holding could be ^ 

increased to one of six to eight acres. 

Because of the lack of available new land, 
the size of the farm can be increased more by 
reducing the number of farmers than by 
increasing the area under cultivation. There 
are various ways in which the number of farmers 
to be accommodated in India can be reduced. 

Two may be dismissed at once — a reduction in 
the population and emigration. There is 
nothing at present to indicate a reduction in 
population, though it is urgently necessary to 
find ways of checking the present tremendous 
rate of increase. Emigration has been effec- 
tive in populating vacant areas and freedom 
of emigration is desirable for other reasons ; 
it has not proven effective in the past in reduc- 
ing the population of overc3;owded areas. 

What are the possibilities of such combining 
of areas ? At present about 75 per cent of the 
jpopulation is engaged in farming and 25 per cent 
in non-farming occupations. If we reverse those 
figures, we have 25 per cent of the population 
engaged in agriculture and 75 per cent in non- 
agricultural occupations ; we would then theore- 
tically have one-third as many farmers as at 
present and each farm could be three times as 
large as at present. This would mean farms 
of 15-25 acres for most parts of India. Actually, 
this situation is complicated by the large number 
of landless agricultural labourers in India. In 
many cases there are as many landless labourers 
as there are ‘ farmers ' having cultivating rights 
in land. It would be logical that they would 
be the first to go into industrial employment 
if such employment were increased or that . 
some of them would take the places of present 
‘farmers' who nxight prefer to migrate to 
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industrial employment. In any case, the year for consumption or sale, not by the area • 
increase in area per farm would not be directly cultivated. While increasing the area cultivated 
in proportion to the change of occupation but will usually increase the amount of crop 
much less. Possibly the transfer of 50 per produced, the same effect in some degree can 
cent of the population, two-thirds of the present be secured by improved production per acre, 
agricultural population, to industrial occupa- Yields in India are in general low. Improved 
tion might double the area per farm, assuming farm practices such as the use of improved 
a stable population. If we add the 25 per varieties, better rotations, better soil culture . 
cent increase in cultivated area the new farm practices and in some cases other crops than 
might be as much as 2*5 times the present area, at present grown can in most cases greatly 
This is a useful increase in the farm business increase the total crop yield available froni a 
but would still leave the .farms in the classi- given holding. The adoption of better varieties 
fication of small farms. and of other crops may give increases of 20 

per cent to 100 per cent or more ; improved 
Improving farm implements varieties are not commonly introduced unless 

The effect of the implements used on the they give at least 25 per cent increase in 
size of the farm business—on the profit derived yield ; improved varieties of sugarcane for 
from a holding — has not had much attention ‘ instance may give 200 per cent to 300 per cent 
in India. In fact, the common attitude of of the old varieties. Vegetables, potatoes, 
agricultural workers has often been that it is sweet potatoes may give several times the food 
impossible to get along without the old wooden value per acre, as well as several times the sale 
plough and that improved implements were value of grain crops. Better soil culture made 
comparatively unimportant. This is a mistaken possible by better implements, particularly 
view. While no one implement will entirely better manuring such as green manuring, may 
substitute for the old wooden plough, a com- double the yield of some crops. The use of 
paratively simple and low-cost set of equip- commercial fertilizer (chemical manures) may 
ment will do everything the wooden plough in some cases further increase the yield, 
will do, wiU do it better and will do some These increases are largely independent of 
things the wooden plough cannot. With such the area cultivated in that they can be applied 
a set, the farmer can cultivate two to three to larger or smaller areas. By the use of suit- 
times the area now commonly cultivated as able combinations of these means, it should be 
one farm, thus making it possible for 25^ per possible for most farmers to double the size 
cent of the present population to cultivate the of their farm business. Some of them can be 
available area suitable for cultivation, including introduced with very small investments, others 
the possible extension of cultivated area. such as the provision of irrigation will require 

With mechanized power equipment — tractor- larger investments. Practically any ordinary 
drawn equipment — it is possible for one man village farm can be made to produce at least 
to handle up to 150 acres of mixed crops in twice its present output without large invest- 
suitable rotations annually, -or 5 to 10 times ment of any sort. This is perhaps the place 
as much as he can with simple, small, animal- where the ordinary farmer by his own initiative 
drawn equipment. This also means that the and without the necessity of changing social 
population engaged in agriculture could be custom, and without government interference, 
proportionately reduced. This may or may can increase his farm business income most, 
not be desirable. Some of the implications of The changes suggested under this head can 
this are discussed in the third article of this all be carried out by the individual, without 
series, 'The Cooperative Farm, is it the the necessity for community or government 
Solution of India’s Agricultural Problem ? ’ action. There does not seem to be any un- 
There is not space to discuss it here; some desirable social effects of this method of 
implications of these changes will be discussed increasing the farm business as there seems to 
briefly at the end of this article. be with some other methods. 

Increasing the yield per acre Improving the efficiency of livestock 

The size of the farm business is determined India has a large livestock population which 
by the amount of crop available through the must be maintained on the land. In many 
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HOW TO ENLARGE THE FAMILY FARM BUSINESS 


cases, this livestock does not contribute to the 
farm income as much as it should. Many 
communities keep buffaloe to produce milk 
and butterfat, oxen (bullocks) to do the farm 
work and cows to produce the bullocks. Many 
animals produce little if anything beside their 
hides and bones and the conversion of grass 
into dung for fuel. For the return, the cattle 
population is excessive and food is lacking to 
keep them all. Their value to the farm 
enterprise can be greatly increased by better 
feeding and by the combining of functions in 
one animal which are now distributed in several. 

The ordinary holding can now support one 
pair of animals. Since work animals are 
essential if the farm is to go on, they are the 
first animals kept. They are usually inade- 
quately fed and often under-developed due to 
semi-starvation during the growing period. 
Better cropping and soil management practices 
will provide more food through increased pro- 
duction. Better methods of storing and utilizing 
the food, particularly the roughage, will further 
improve the value of the feed produced. For 
this, the silo is particularly desirable. 

There are several combinations of function 
which can reduce the necessary number of 
animals to be kept. Good cows are as effici&t 
in converting food into milk and butterfat as 
are buffaloes. If instead of buffaloes, cows 
are kept, they will produce both milk and 
bullocks. This reduction in animals will leave 


While there is religious prejudice against this 
arrangement, there does not seem to be any 
religious prohibition of it in any of the scriptures. 

Where religious scruples do not interfere, it 
may be possible to increase the farm business 
by the keeping of sheep, fowls, goats, pigs, 
rabbits or other small animals for eggs, meat, 
wool or fur, or other products. These may be 
used for the farmer’s own food supply or sold. 
Often a few fowls will produce relatively a 
large income. 

Other ways of increasing the farm business 

Two sub-headings remain in our list of ways 
of increasing the farm businss, ‘ Increasing the 
non-human power per farm worker ’ and 
‘Developing a well-integrated and coordinated 
system of farming’. The first has been dis- 
cussed by the author of this paper in other 
places and will be referred to in the following 
article on this series on ‘ The Cooperative 
Farm’. The second is too long to discuss here 
but will be discussed in a fourth article con- 
cluding the series. Up till now, agricultural 
research men and educators in India have 
largely devoted themselves to piecemeal im- 
provements — the development of a new or 
improved strain of a crop or of a single new 
implement. The time has now come when 
more, attention should be given to the co- 
ordination of efforts toward the development of 
systems of farming, with an attempt to find 


more food for the remaining animals. Of 
course, it is necessary to have good animals 
with good feeding and controlled breeding to 
maintain and improve the quality of the anirnals. 

It is possible to still further combine functions 
by using the milking cows as the work animals. 
This is done on farms in Eastern Europe. 
With improved implements, the work on the 
smaller holdings and even the enlarged holdings 
suggested in the preceding parts of this article, 
will not require the full time working of the 
animals. Swiss tests have shown that four 
hours a day work does not affect the milk 
yield of heavy milking cattle. It seems likely 
that a pair of the. better Indian milking cows 
can do all the work necessary on a farm of 15 
acres and stiU give all the milk they are geneti- 
cally capable of giving, if they are reasonably 
well fed. This should make possible the 
reduction of the number of animals now main- 
tained by 50 per cent leaving an adequate 
fodder supply for the remaining population. 


out, what is the limiting factor in any system 
that seems desirable and the concentration of 
effort toward improving or correcting that 
factor to make the system feasible. To do 
this, we must decide what we want to promote, y 
what is socially desirable and technically ^ 
feasible under existing conditions. We should 
then concentrate our efforts on making what we 
consider desirable and feasible as ‘ economic ’ 
as possible. We need ‘ planning ’ of the right 
type in Indian agricultural improvement. 

Because of the conditions indicated in the 
first part of this paper, we must choose between 
(1) relatively small farms and (2) a very small 
percentage of the population in agriculture. 
The average size cannot be large with the 
existing population and the restricted area , 
available, if we have any considerable per- 
centage of the population in agriculture. 

Agriculture is the one remaining occupation 
in which the individual can exercise his indivi- 
dual ingenuity and work alone. The family 
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size farm lias liuman personality values that 
are valuable and should be conserved. For 
this reason, I believe that plans for agricultural 
and industrial development should be made on 
the basis of not less than 25^ per cent of the 
population remaining in agricultural produc- 
tion. On the basis of family farms and 25 per 
cent of the population in agriculture, the average 
size of holding could be of the order of three 
times the present holdings for the -present 
population. Of course, there will be variation 
unless the size of holding is limited by law. 
Where conditions are particularly favourable, 
there will be a tendency to subdivide the land 
into smaller holdings ; where conditions are 
less favourable, it will be necessary to have 
larger holdings to get the same income. ^ It 
may be possible that for some types of farming, 
in which I mean to include fruit growing, 
dairying and cattle breeding, we will have to 
have larger areas in each unit. Before we 
accept or assume the necessity for such larger 
units, it would be well to examine very care- 
fully what factors we think make large units 
necessary. It may be possible to change the 
limiting factor by research. So much of 
wbat we do is the result of habit, empirical and 
not based on any compelling necessity. The 
implements and machines we use are so often 
the result of accident, so far as size is concerned. 
So little of our agricultural practice has been 
established by controlled research that 
almost any practice now in use may be 
questioned. 

If we decide that a certain average size of 
cultivation unit is the most practicable, or 
socially the most desirable under existing 
conditions, the way to maintain or to establish 
that as the common unit is to make that unit 
economically feasible or desirable. I doubt 
the advisability of any reform which must be 
brought into efiect largely by compulsion. 
While there are undoubtedly ignorant and 
imintelligent farmers, by and by large farmers 
will adopt those practices, crops and imple- 
ments which are demonstrated to be useful 
and desirable technically and economically. 
If compulsion is necessary to introduce a new 
practice, crop or implements, it is probably 
undesirable. If it is good, demons|}ration of 
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its value wiU be enough. I am entirely opposed, 
to the type of planning which results in ' leader^’ 
deciding what is desirable and then applying 
compulsion to bring it into efiect. I am 
entirely in favour of that type of planning which 
studies all phases of a question or situation, 
finds out the apparent necessities, applies 
research and knowledge to the solution of 
difOiculties and make public the results. I 
believe in democracy in economic matters as 
well as in politics. If it is true that, given 
knowledge, the judgment of the people can 
be trusted in political matters, it is also true 
that, given knowledge and help, the farmer can 
be trusted to adopt those practices, crops and 
implements which give the best results. If 
he does not adopt them voluntarily, there is 
immediate doubt about their value. 

While the farmer can and should be trusted 
to adopt what fits his needs when it is brought 
to his attention, he does not always know 
what he needs most nor has he the knowledge 
to reason out what he needs or how to solve his 
difficulties. It is the job of the scientist to 
study the farmer’s needs with him, to find out 
the bases of changes needed and to work out 
for bim the procedures, practices, crops, animals 
and implements needed to make the existing 
or practicable holdings economic. These find- 
ings must be made known to the farmer. ^ If 
he then does not accept them, the first thing 
to look for is the remaining defect or weakness 
in the supposed improvement, 

Mr Mosher discussed the impropriety of tid- 
ing to artificially determine the * economic umt ’ 
for the family size farm. The article points 
out that the area of the farm is one of the factors 
determining the earning power of it but that it 
may not always be possible or socially desirable 
to determine the desirable size of farm on the 
basis of its earning power. It was also pointed 
out that various other methods beside the 
increasing of the area may be adopted tq^^ 
increase the size of the farm business. The 
earning power of the farm may depend more on 
how it is managed than on its size. 

The next article wiU deal with the coopera- 
tive farm and with some of the difficulties 
commonly overlooked by its advocates . — The 
Allahabad Farmer, Jan.-March, 1946. 
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Book Reviews 




KHANAR BACHAN (Sayings or aphorisms of 
Khana written in Bengali) 

By Devendea Nath Mitea (Published by 
Development Department, Government of 
Bengal. Rs. 2-8.) 

H ere is a collection of aphorisms con- 
nected with the name of Khana. These 
aphorisms pertaining generally to different 
aspects of agriculture have been prevalent in 
Bengal for a very long time. They provided 
a means of educating the ordinary farmer in 
agricultural concepts and practices. Useful 
and practical knowledge of agriculture is a great 
asset to the poor, illiterate villager who can ill- 
afford the means of a prolonged training and 
apprenticeship, not to speak of acquiring know- 
ledge as compiled in learned treatises on the 
subject. To them the aphorisms mean a store- 
house of knowledge which the farmer can draw 
upon according to his needs. These aphoiisms 
are the outcome of experience and observation 
and the suggestions contained in them are 
deemed to be readily applicable to various 
agricultural operations which they are intended 
to cover. 

The villager or the farmer in India has not 
much changed with the march of time. He 
still remains illiterate, still learns from the 
utterances of the aged and experienced persons 
around him. He still retains his faith on the 
words of his ancestors and relies on tradition, 
as on nothing else to inspire him. The apho- 
risms are therefore particularly helpful to instil 
into him ideas and knowledge regarding agri- 
cultural practices. Here is . a means which 
with the help of complementary agencies may 
be profitably employed .to convince the farmer 
of the necessity of a move in a particular 
direction. 

The post-war period is likely to witness a 
great development and extension of agriculture. 
The successful execution of the schemes con- 
nected with these development and extension 
work will in the last analysis rest with the 
farmer. The farmer should therefore be made 
to realize his position and responsibility in the 
post-war agricultural development in this 
country. This would involve propaganda and 


publicity and agricultural aphorisms may stand 
in good stead in this connection. 

Mr Mitra has done a great service to the 
country by publishing this book. It contains 
the aphorisms as they are current ; to each 
aphorism an explanatory paraphrase has been 
appended which is of considerable help in 
understanding its meaning and significance. 
Mr Mitra has been eminently successful in 
presenting the aphorisms in a comprehensible 
manner. Appropriate illustration appears on 
each page conveying the sense of the aphorisms 
printed on it. The book is neatly printed and 
the get-up is attractive. — U.N.C. 

DOODH (Milk) (in Gujarati) 

By N. M. Shah, M.So., Ph. D. (Published by the 
Bharti Sahitya Sangh, Ltd., Ahmedabad, 
second edition, 1946, pp. 332. Rs. 1-8.) 

T he book is a handy treatise on milk and 
milk products and is a valuable contribu- 
tion to the scanty Gujarati literature on 
the subject. The author has presented the 
matter in a simple language and lucid style 
making it useful for the general public. The 
subject has been divided into 22 chapters 
of which the first six deal with .weights 
and measures, statistics for the five-year period 
ending 1935 of the cattle wealth of India and 
Gujarat, of milk and milk products, their import 
and export figureSit qualities of the milk of 
human beings as well as those of the milk from 
different kinds of cattle, etc. In the next ten 
chapters the author has discussed the* avail- 
ability, the methods of manufacture and the 
nutritive values of milk and milk products 
like raw milk, condensed milk, pasteurized 
milk, sterilized milk, homogeneous milk, colos- 
trum, cheese, curd, butter-milk, yhee, margarine 
and vegetable ghee. Discussion on the merits 
and demerits of vegetarian and non- vegetarian 
'diets finds place in chapter 17 while in 
chapter 18 the author deals with the good 
or adverse effects of tea, coffee and cocoa. 
In this chapter he has dragged in tobacco too 
which is out of place in this book, and so is 
■ ^ 
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the case with the last chapter which deals with 
food grains, fruits and vegetables. In the 
^ remaining chapters the author discusses the 
effects of alcoholic drinks as compared to milk 
and presents suggestions for careful feeding and 
breeding of milch animals. 

The book will prove a useful addition to 
urban, rural and school libraries for inviting 
public attention to the necessity of pro- 
duction and consumption of wholesome 
milk, thereby insuring perfect health and 
longevity. — N.D.V. 


FORTIFIES SKIM-MILK FOR YOUNG CALVES 

F or young calves that are being fed from the pail, skim-milk is the 
standard feed, but one disadvantage 's the low fat content of the milk. 

To replace a part of the fat removed from the whole milk, the Dominion 
Experimental Farm, Brandon, Man., has evolved a home mixed calf meal which 

has demonstrated its value. The meal mixture is made up of two parts of finely ^ 

ground sifted oat chop, two parts finely ground sifted barley chop, and one 
' part of flax seed. The mixture is prepared for feeding by adding scalding water . ! 

!;, to the meal a few hours before being fed. The mixture when cool forms a jelly, ^ ;[ 

" and it is in this form that it is added to the milk. Two heaping tablespoonfuls ^ n 

of the dry meal is the allowance given to young calves. The amount is gradually j 

increased until about one-half pound daily is being consumed. The milk and j 

meal mixture are given in three feeds daily at as near blood temperature as 
possible. Overloading the calf’s stomach is a common cause of scours. In 

addition to the calf meal mixture, young calves may be self-fed with a mixture « ■ 

of whole oats and bran and they are supplied with good quality hay as soon as 
they will eat it. Access to a supply of clean drinking water is also important. — 

Dominion Departfnent of Agriculture, Ottawa, Canada, Farm News, !No. 560, 
k ' , July 24, 1946. 



SOME BRITISH BOOKS ON AGRICUL- . 
TURE, NUTRITION, FORESTRY AND 
RELATED SCIENCES, 1939-45 

Compiled by N. M. BEDmoTON (Imperial Agri- 
cultural Bureaux Joint Publication Fo. 11, 
July 1946, pp. 36. 3s.) 

T his is a very useful publication embrac- 
ing references on agriculture, nutrition, 
forestry and related biological and other 
sciences published during 1939-45. A subject 
index has been provided so that one can 
easily find out the work he is interested in. 

It will be of great service to the workers con- 
cerned, — 1,0. 






MANGO-SEED KERNEL AS CATTLE 
EEED . 

R esearch work on mango-seed kernel 
kas shown that it can be profitably used 
as cattle feed and thus^ relieve to some 
extent the great shortage of livestock foodstuff 
in the country. India has an enormous cattle 
population and animal nutrition workers are 
faced with the problem of both quantitative 
and qualitative- shortage of foodstuffs for live- 
stock. According to a recent estimate, the 
concentrates and the fodder available in the 
country are sufficient only for 29vl per cent and 
55 per cent respectively of the adult bovine 
population. This does not take into account 
the requirements of the equines, of 47*9 million 
sheep and of 37*7 million goats. 

This quantitative shortage of foodstuffs in 
normal times is felt even more keenly during 
periods of famine. The Nutrition Laboratories 
of the Imperial Veterinary Research Institute 
have intensively explored the possibilities of 
new sources of foodstuffs, including mango- 
seed kernel, which is at present mostly wasted. 
Chemical analysis has shown^ the kernel to be 
fairly rich in protein and carbohydrates. 

The feed can be prepared by extracting, and 
slightly crushing the kernel of the mango-seed 
and incorporating up to three seers of it in the 
ration of cattle*. /It has been observed that 
animals take about three weeks to acquire the 
taste for the kernel and after that they relish 
it. Animals are found to have gained in weight 
and to have developed a healthy appearance 
as a result of the kernel feeding, 

NEED FOR BETTER CATTLE 

( T EEEL that one of the greatest needs of the 
I country at the present moment is improve- 
•^ment in the quality of cattle, both for the 
purpose of getting more milk and for draught ^ 
stated the Hon’ble Dr Rajendra Prasad, 
Member for Food and Agriculture, addressing 
the Seventh Meeting of the All-India Cattle 
Show Society at Delhi. ‘ There has been a 
great deterioration in both respects continued 
the Member for Agriculture, ' and one of the 
functions which the Husbandry Department 
has to undertake is to see how we can succeed 


in improving our cattle in both these respects. 
Those of us who live in cities naturally think 
that there is only One thing which has to be 
taken into consideration when we talk of cattle 
•improvement, and that is the yield of milk. 
Those of lis who live in villages feel that the 
other point of view needs equal emphasis and 
in this country no scheme can be of the greatest 
use to the largest people which does not take 
into account both aspects of the problem. 
/While improving our breeds for milk yield, 
which will naturally be confined to the larger 
cities, we should attach a great deal of impor- 
tance to the improvement of cattle for draught 
purposes and milk yield and produce a double 
purpose animal. 

‘A society, like ours is serving a useful 
purpose, because it places before the people 
samples which they can copy, and although 
during the last few years it has not been possible 
to hold the central show, I hope it will be 
possible now that normal times have returned 
to revive the central show. At the same time 
. I would not like the provincial shows to be 
discontinued. I would go further and suggest 
that these provincial shows should be helped 
more vigorously. We cannot expect people 
from great distances to come to New Delhi 
only for the cattle show, and in Delhi, parti- 
cularly in New Delhi, I do not know how many 
people are really interested in cattle except for 
milk ; they are not interested in the cattle 
themselves. So the real purpose will be 
served when we bring these best quality cattle 
before our villagers and encourage and help 
them to breed better quality of cattle ’. 

Dr Rajendira Prasad stressed the importance 
of scientific study and scientific breeding which 
could be available in special farms which 
might be started. ‘I believe* he said, Hhat 
there are special farms which are being run by 
Government. It has not been possible for me 
to acquaint myself either with the farms or 
their work, but I hope in course of time to do 
that. The results of experiments must be made 
available, and that can be done by the use of 
these cattle. I, therefore, think that it is 
necessary to continue the work of this Society 
and to extend it not only*^in Delhi, but also on 
a larger scale in the mofussil areas in the 
country ^ 
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^ So I wrote to Mrs, Agnes Harler, the author of 

f that excellent book The Garden in the Plains, 

She promised to insert an extra chapter in her 
I next edition, and gave me most useful advice/ 

I Mr. Jepson picked up a book of useful cuttings 
I and letters, all indexed. I read a letter from 

I Mrs. Harler : 

^ ‘ For some years I lived in Munnar, where 

i we had a rainfall of 200 inches and over con- 
densed within a few months. My experience 
: with the small perennial plants grown in those 

hills suggested that 

(a) big dollops of rain are not so harmful as 
lesser but more steady and relentless down- 

» pours, 

(b) beds should be well-raised with particular 

i care as to protective drainage, 

S (c) plants should be well-spaced to permit of 

\ free circulation of air, and 

I (d) soil should be well-cultivated, kept loose 

and friable ^ 

I also read a copy of Mr. Jepson’s reply 
pasted on the next page : ‘ The pressure of the 
-water on the land is one thing and erosion is 
another, a dreadful enemy in hill gardens/ I 
I forget the figures but I read somewhere that 

I one inch of rain is equal to so many tons pressure 




per acre. So when 12 in. a day falls, as it 
does, what does it do to the soil surface ? 
What does it do to the humus put into the garden 
and how much is washed away ? * 

In a later letter from Mrs. Harler, I read about 
lateritic soils, so widespread in India, as being 

‘ greedy for water and organic matter In 

the High Eange we found that if jungle lateritic 
soil is cleared and exposed to the sun and rain 
for a year or two, it loses most of its humus 
and becomes like coarse brick dust. To keep 
up the fertility of a laterite in a coffee, tea or 
rubber estate, calls for heavy shade and Sequent 
green manuring. In a garden there is 
apparently no alternative to manuring, and I 
reckoned to add at the rate of not less than 100 
tons cattle manure or compost per acre per 
annum, an amount quite beyond the resources 
of a plantation of course. I have found that 
gardening in lateritic soil is far more' arduous 
than working the silty soils of Bengal and Assam.’ 

‘ Do you agree,’ I asked. 

^ I don’t know Bengal or Assam soils,’ 
replied Mr. Jepson stretching out his muddy 
boots. ‘ But I cannot imagine anything more 
difficult than Matheran laterite, nor should I 
like to try it 


DEVELOPMENT OF VEGETABLE SEED INDUSTRY 

A CONFERENCE of members of the Central, Provincial and State Depart- 
ments of Agriculture and the representatives of the vegetable seeds trade 
in India held in New Delhi recently discussed a number of problems con- 
cerning the indigenous seed industry relating to the preparation of a long-term 
plan for the development of the industry, the enactment of a Seeds and Nursery 
Act, the future policy regarding import and export of vegetable seeds and the 
fixation of prices . — Food Bulletin, Mei>y 6,194:7, 
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What the Scientists are doing 


THE 1947 BATCH OF NEW CQ. CANES 


Marrot parentage to be released from Coimba- 
tore. It is vigorous but with moderate sucrose. 
Co. *646 contains in its composition the paren- 
tage of Narenga. From among the rich early 
types Co. 659 and Co. 657 deserve mention. 
The parentages and general characteristics of 
these canes are given below : 


T he 1947 batch of Co. canes consists of 
fifteen canes, Co. 645 to Co. 659 (both 
inclusive). Two of these canes, viz. Co.651 
and Co. 655 fall in the Co. 419 class. Co. 652 
is thick and somewhat soft-rinded and though 
moderate in sucrose it is of possible utility as a 
chewing cane. Co. 649 is the first cane of XJba 


General characteristics 


Parentage 


A medium cane of satisfactory yield and vigour 
A cane of gooi^igour, sparse flowerer 


1. Go 645 Co. 221xFijiB 

2. Co. 646 Co. 213 X [ (VeUnix Narenga 

'porphyrocoma)}xOo, 205 

3. Co. 647 Co. 421 X Go. 312 

4. Co. 648 Co, 421 X Go. 312 

6. Co. 649 Co. 508 X Uba Marrot 

6. Co. 650 POJ. 2878 X Co. 312 

7. Co. 651 Co. 385 X Co. 545 

8. Co. 652 Co. 349 X [(POJ. 2725 X 

Im^erata sp.)] X Co. 605 

9. Co. 653 POJ. 2725 X Co. 30 1 


Vigorous grower and good tillerer ; somewhat late in ripening 

Same parentage as Co. 647 but with better sucrose 

A very vigorous mid-season cane with moderate sucrose 

A medium cane of satisfactory habit and sucrose 

Medium thick, approaching Co. 419 class. Sparse flowerer 

Thick cane, satisfactory yield but moderate sucrose. Of possi- 
ble utility as chewing cane 

Moderate height and yield but satisfactory sucrose and relatively 
less pith formation 

A vigorous mid-season cane . 

A Co. 419 class of cane a 

A Go. 421 class of cane 
A Go. 313 class of cane 


14. Co. 658 Co.443xCo. 605 

is; Co. 659 Co. 603 X (POJ. 2725 X 
Imperata sp.) 


An early maturing type 
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You ask answer 


Enquines rega^%ng agriculture and animal husbandry should be addressed to the Directors of 
■Agriculture and Veterinary Services in provinces and States. This section is reserved for replies 
to selected letters in oases where it seems that the information may he of general interest. 

Q. May I know how ‘ Gillar and Pitto ’ snails, treating the affected animals and preven- 
disease m sheep and goats is caused ? Can you ting them from acquiring further infection the 
indicate a possible line of treatment ? incidence of ‘ Pitto and Gillar ’ can be greatly 

A. , As a result of investigation and researcli reduced, 
carried out, it lias been found tbat tbe disease The following line of treatment has been 
Gillar and Pitto ’ in sheep and goats, is not found very efficacious for treating ‘ Pitto and 

caused by any bacteria, virus or protozoa, but Gillar ’ in sheep, goats and cattle, 
is due to helminth parasites, immature amphi- A 10 to 15 c.c. of 10 per cent copper sulphate 
stomes. This has been further confirmed by solution administered by mouth, preferably on 
experimental infection of healthy goats with empty stomach, and immediately followed by a 
forms) of the amphistomes. dose of carbonterachloride, 1 to 3 c.c. for goats 

The snail Indoplanorhis exustus found in and sheep and 3 to 6 c.c. for cattle, the dose of 
abundance in low-lying, water-logged swampy carbontetrachloride depending upon the weight 
areas, acts as an intermediate host and that the and condition of the animal. The carbon- 
disease is acquired by the sheep or goat by tetrachloride must be given mixed in rice gruel 
eating the grass and leaves infested with the or linseed oil. The treatment may be followed 
larval forms (metacercatiae) of the above with a saline purgative given on the . next 
immature amphistomes. So, by destruction of morning.— P.B.K. 


LOSS OF FOUR MILLION SHEEP 

M r Tom Williams, Britain’s Minister of Agriculture, stated on April 28 
that four million sheep and lambs — ^well over 20 per cent of the total 
fiock-— died in the blizzerd that swept England and Wales two months 
ago. This ‘national disaster’ would affect home-produced meat supplies for 
several years ahead, the Minister added,--.2^ood May 5, 1947 
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What* s doing in All- India 


MYSORE 

M. MALLARAJ URS 




T he distribution of rainfall in tbe ' early 
part of tbe south- west monsoon was fairly 
even throughout the State. Prospects of 
a good harvest were however unfortunately 
spoiled by the unexpected showers in the 
harvest period. The rain fell throughout the 
State and did considerable damage to the 
crops. Earlier in the season, the paddy crop 
particularly had been attacked by Leptispa 
pygmae. This was however effectively checked 
by the timely relief measures taken by the 
Agricultural Department of the State. Special 
staff had been sanctioned for the purpose and 
large quantities of kerosene oil were supplied 
to the ryots for controlling the pest. It is 
estiinated that about 10 to 15 per cent of the 
crop has been damaged by the untimely rainfall 
during harvest season and insect attack earlier 
in the season. 

*Grow more food^ campaign 

With a view to encourage the ryots to grow 
more food crops the Government granted a very 
large number of concessions during the year 
1946. Seeds, manures and implements were 
stocked by the Agricultural Department in 
their depots throughout the State and distri- 
buted at concession rates. Groundnut cake 
powder was sold at 75 per cent of the cost price 
and other manures, such as ammonium sulphate, 
bonemeal and supers were sold at 50 per cent 
of the cost price. To those who intended to 
purchase seeds and manures on credit, facilities 
were provided by the Agricultural Department 
and arrangements made for recovery of the cost 
of these manures so issued either in cash or in 
kind after the crop was harvested. In addition to 
these general concessions, special concessions 
were shown to ryots under channels and tank 
areas. In the Irwin Canal Area the cultivation 

M. MALLARAJ URS is Secretary of the Com- 
mittee for Agriculture, Bangalore. 


of irrigated ragi (the staple food of the State) 
was encouraged. Seeds and manures at a cost 
of Es. 1,20,000 for an area of 8,000 acres were 
issued free of cost in the first instance. Later, 
these concessions were extended throughout the 
State for all ryots who grew irrigated ragi. 
A scheme at a cost of Es. 7,00,000 for encourag- 
ing cultivation of irrigated ragi by lifting water 
from the wells was sanctioned. The Govern- 
ment were pleased to sanction a subsidy of 
50 per cent of the estimated cost of erection 
of wells dug by the ryots before June of last 
year provided the total cost of the well did not 
exceed Es. 500. To those ryots who had 
already installed electric pumps or intended 
installing them, concessions by way of reducing 
the rate ;^er unit of power consumed and 
purchase of sets on instalment basis were 
sanctioned. Further, a bonus of Es. 2 per palla 
of 100 seers has been sanctioned to those who 
grew irrigated ragi by using the water from the 
wells. Prizes of the value of Es. 4,000 were 
awarded to the best ragi-growers in the Irwin 
Canal Area. The staff of the Department was 
increased for the purpose of effective super- 
vision at a cost of Es. 1,36,000 under the ' grow 
more food ’ scheme. 

Manufacture of compost 

The scheme for the manufacture of compost 
from town-refuse, which had been sponsored by 
the Indian Council of Agricultural Eesearch 
for a period of two years from 1943, terminated 
last year but in view of the great importance 
of the subject both from the health and the 
manurial j)oint of view, the Government of 
Mysore, have extended the scheme for a further 
period of three years. The scheme envisages 
the stabilizing of the work already taken up 
in the 36 centres and organizing a distribution 
system, for the rabi and JcJiarif seasons of 1946 
and also the training of the 18 sanitary inspec- 
tors who are to take up the work of preparation 
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and disposal of manure in tlie various municipa- 
lities in the State. About 29,000 tons of 
compost were manufactured and distributed 
last year. 

Post-war schemes 

Agricultural College : The Committee for 
Agriculture considered a number of schemes 
relating to the post-war development of 
Agriculture, Veterinary, Forestry, and Co- 
operative and have recommended them to 
the Government for sanction. These schemes 
involve the employment of a large number of 
men trained in agriculture and with a view to 
provide adequate staS for working these 
schemes, the Government have sanctioned the 
establishment of an Agricultural College at 
Hebbal, four miles from Bangalore, at a cost 
of Rs. 7,00,000. The first year course started 
in July 194:6 and 38 students have been ad- 
mitted to this course. The- College is affiliated 
to the University of Mysore and the dura- 
tion of the course is of three years, at the 
end of which the successful candidates will be 
awarded the B.So. Degree in Agriculture. 

Agricultural Experimental Farm: The mal- 
nad districts of Shimoga, Hassan and 
Kadur along the Western Ghats are the granaries 
for paddy in the State. More than half the 
area under paddy lies in these districts. With 
a view to improve the cultivation methods 
and also to evolve high yielding strains of paddy, 
an Experimental Station has been opened at 
Anandapuram in Shimoga District. 

Fisheries : With a view to develop the 
fishery resources of "the State, a scheme for 
conservation, stocking, exploitation, trans- 
portation and marketing of fishes has been 
sanctioned. The scheme envisages the 
establishment of conservancy in the spawning 
grounds of food fishes and below the dams of 
big reservoirs where the fish congregate while 
migrating, legislation against destructive 
fishing, licences for fishing and colonization 
of Krishnarajasagar area with fishermen and 
transportation and marketing of . fishes. 


The starting of an aquarium at Krishna* 
rajasagar at a cost of Es. 1,40,000 has already 
been sanctioned in January last. 

New veterinary dispensaries: In order to 
provide veterinary aid on the lines envisaged 
by the Eoyal Commission on Agriculture and 
with a view to preventing the large mortality 
of the cattle due to the outbreak of rinderpest 
and other cattle diseases, a scheme for the 
opening of more veterinary dispensaries through- 
out the State was recommended to the Govern- 
ment and has since been sanctioned. As per this 
programme it is proposed to open 105 more 
veterinary dispensaries at a cost of Rs. 4,98,015 
duringthe next five years. This is in addition to 
the existing 94 veterinary dispensaries in 
the State. Arrangements are in progress for 
opening 21 dispensaries during the fixst year of 
the programme. 

Dairy farms: With a view to overcome 
the acute shortage of milk in the larger cities 
of Bangalore and Mysore and to improve the 
dairy herd in the State the Livestock Sub- 
committee of the Board of Agriculture have 
recommended to the Government among other 
things the starting of three dairy farms in the 
State at different centres. The total estimate 
of these schemes is Rs. 6 lakhs. Pending 
consideration and orders on the scheme the 
Government have, in ^ the first instance, sanc- 
tioned the purchase of 100 Sindhi cows and 
4 bulls at a cost of Rs. 80,000 during 1946 
and further approved the purchase of 25 cows 
annually during the next four years. A dairy 
farm will, in the first instance, be started at 
Hesarghatta, about 16 miles from Bangalore, ^ 
which will be the nucleus of the Sindhi herd 
for the State. 

Dry Cattle Farm : A scheme at a cost 
of Rs. 43,000 for the establishment of a 
Dry Cattle Farm at Hesarghatta has been 
sanctioned by the Government so as to 
accommodate 100 dry cows in the first 
instance. Arrangements are being made to 
start similar farms in convenient places round 
about Bangalore City so as to help the dairy 
cattle breeders in the State. 
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WHAT S BOim m ALL-INDIA 


BARODA 


T. V. MULYE 


T iHE indigenous inhabitanbs known as 
Eaniparaj reside in Tilakwada Makal 


(part of district) of Bare da District and 
also in parts of Navsari District. The people 
are simple, unsophisticated, illiterate and lack 
the initiative of a cultivator. The money- 
lenders ever greedy to pick up opportunities to 
serve their own greed, slowly purchased the 
lands of these people and subsequently leased 
the same lands to the people on a higher rent. 
.This resulted in reducing the original owners to 
the stj.te of serfs. Any incentive to a greater 
production on the part of those who till the land 
is non-existent. Production is thus as low as 
is to be expected when the tiller of the land has 
no incentive and the land-lord has no agricul- 
tural knowledge or interest. 


Rehabilitating the village 

To remedy this state of affairs, the State has 
directed its attentiafi to restore the original 
cultivating class to their lands by a scheme in 
collaboration with the Imperial Council of 
A^icultural Eesearch. It will be known as 
Village Eehabilitation Scheme. The object of 
the scheme is to rehabilitate a number of 
farmers of backward class on lands from which 
they have been ousted by the money-lenders. 
These lands will be acquired by the State prior 
to^ colonization. A study of economic results 
will be made to observe the influence on the 
cultivators themselves of different forms of 
land tenures and land operations. 

A start has been made in five villages from 
5 February 1946 round about Amroli in 
Tilakwada Mahal ^ The lands have now been 
acquired and detailed work for cropping will 
begin from the ensuing winter season. 


ravages of the insect pests has been engaging 
the attention of every body. This problem has 
been to the forefront due to the shortage of food. 
Every household is confronted with the difd- 
culties in safeguarding the grains against the 
encroachment of the insects. Often they are 
stored in whatever conditions as they are 
purchased from the shops. The average house- 
holder is averse to using preservatives partly 
because of the lack of knowledge about their 
use and partly due to their non-availability. 

The cheapest and most economical way to 
store these is to thoroughly sun-dry the seed. 
The grain is spread in a thin layer and turned 
occasionally and allowed to be exposed to the 
sun heat for at least four hours. Towards the 
evening ail grains are collected and when cool, 
stored in air-tight containers. The containers 
may be made of earth or tin. These should 
also be well-cleaned and dried before they are 
filled with the grain. After filling is done, the 
lids are closed up air-tight. 


Soil conservation 


Preservation of food grains 
The preservation of food grains against the 


T. y. ]\IIJLYE is Technical Assistant to the 
I Commissioner of Agriculture, Baroda« 


A modest beginning has been made towards 
the study of soil conservation methods on a 
block of land four square miles in area and 
about three miles north of the town of Dhari 
in Kathiawar which is fairly typical of large 
tracts of denuded and eroded countryside 
found in that area. The preservation and" 
improvement of the soil-cover is being tried 
with the various accepted methods, viz. 
contour trenching, gully plugging, improvement 
of grass cover and establishment of trees. The 
work is in progress for the last two years and 
has given encouraging results. The contour 
trenches have served their purpose of checking 
the run off very effectively and are gradually 
silting up. A useful cover of grass is being 
established in and around them. To-date 25,000 
trees have become established in spite of the 
depradation of wild animals and damage caused 
by fire. 
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UNITED PROVINCES 

. H. S. SANDHU 

D uring the quarter ending 31 March of seed was realized and 15,459 md. pi^ohased 
1946, the Department of Agriculture and properly stored. The other activities are 
concentrated its efforts in the storing of given in the following tables. 
hharif seed stock. A total of 105,266 md. 


Table I 

* Grow more food ’ activities 


Culturable 

Interest-free Taqavi 

WeUs 

Implements 

Manures and fertilizers 
distributed 

/8a«a^seed 

waste 

ploughed 

For breaking Purchase of 
land bullocks and 

implements 

constructed 

distributed 

Oilcakes 

Fertilizers 

distributed for 
green manuring 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

2,528 acres 

Rs. 56,800 

Rs. 92,452 

35 

2,526 

40,950 md. 

16,469 md. 

899 md. 


Table II 

Daulbandi and Cooperative Composting Scheme 


Area Daulbanded 

Compost prepared 

Subsidy given 

95,175 acres 

.1,056,252 md. 

Rs. 9,600 


Seventeen cattle shows were held and 
‘ farmers week * celebrated to make the public 
conscious of the better methods of animal 
breeding and agriculture. The process of 
manufacture of improved gur was demonstrated 


H. S. SANDHU, Major, is an Officer on Special 
Duty, Department of Agriculture, United Provinces. 


and 268 improved furnaces were constructed. 
A total of 9,230 md. of jaggery was manufac- 
tured. The importance and use of clarifying 
agents was particularly stressed upon. 

The Superintendent of Government Gardens 
continued to utilize the lawns and other parts 
of Government and public gardens for growing 
food crops. Experiments conducted show that 
berseemL can profitably be sown with paddy for 
supply of green fodder. The Phulva variety of 
potato has proved superior in yield to Majestic, 
As a result of crosses in 1934 a hybrid 87-1 
has given good performance and is being 
multiplied for distribution. Its grain is bold 
and combines early maturity with high yield. 



FEEDING TAMARIND SEEDS TO CATTLE 

M. RAMAKRISHNAN 



T A THEN I was at the Veterinary Hospital, 
y y Chittoor, a client came to me sometime 
^ ^ during June 1945 and asked my advice 
regarding the value of feeding tamarind seeds 
to. his cattle since oilcake, bran and dhal husk, 


etc. were not easily available. I encouraged 
him to do so, but instructed him to keep me 
informed of the results of feeding both to work 
and milch cattle every now and then. 

The client mentioned above , is a firewood- 
shop owner and he is also running a small 
private dairy. He has four pairs of work 
cattle, ten buffaloes and two cows for milk 


M. RAMAKRISHNAN, g.m.v.c., is Veterinary 
Investigation Officer in Madras. 
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' production. He also collects milk from otlier — ~— 
milkmen and sells it at a marginal profit. The 
owner started tlie feeding of Iiis work and milch 
cattle with tamarind seeds. In about three 

or four days, there was a slight increase in the 

milk yield of cows in almost all the animals by 10”7-4i 
one to one and a half ollocks (8 to 12 oz.). In 
about ten days, the increase rose up to 3 i 3 ^ 7 _ 4 , 

ollocks (1|- lb.) in two animals and 4 ollocks 14-7-4 
(2 lb.) in eight animals. In the work cattle 15-7-4' 
there was a decided improvement in condition. 

He continued it for about six months. The j8-7-4i 
increase in milk yield and improvement in i9-7-4i 
condition were kept up. He had to stop this 20-7-4i 
feed suddenly for want of tamarind seeds. In 
about a week or 10 days’ time, the yield had 23 - 7^1 
gone down even one or two ollocks (l| to 1 lb.) 24 - 7-41 
below the normal yield which the animal was 25-7-41 
giving before the feeding of tamarind seeds. In ^6-7-4( 
work animals, the loss in condition was noticed 
and the coat had lost its glossiness. Imme- Fro; 
diately the owner paid a heavy price for evid^r 
tamarind seeds and renewed the feeding. He to 2 0 
found that the original increase in milk yield was per d 
restored shortly. started the feeding claims that it is even more. 

The owner encouraged by the results obtained The work animals were actually visited by me 
by tamarind seed feeding advocated its use both before and after the feeding with tamarind 
to his friends and milk suppliers. The follow- seeds. The improvement in condition was 
ing is the milk record of two bufialoes fed with really striking. These are merely rough and 
tamarind seeds, belonging to one of the suppliers ready observations, but give some indications to 
who supplies milk to- the above dairy. Of the the efiects of feeding tamarind seed, 
two bufialoes, Bufialoe A, aged 6 years, was in 71 ^ t. 
the tenth month of lactation and had no calf, of use 

Bufialoe B, aged 7 years, was in the third month Tamarind seeds are first roasted. Then 
of lactation and had a calf. The average milk their covers are removed by a rice huller. 
yield before tamarind seed feeding was about The seeds are then powdered. It does not 
6 ollocks (3 lb.) in the morning and 5 olloc^ matter if it is a little coarse. About three 
(2|- lb.) in the evening for Bufialoe A, and 8 Madras measures of the powdered seed in the 
ollocks (4 lb.) in the morning and 7 ollocks morning and similar quantity in the evening 
m lb.) in the evening for Bufialoe B. The arefedtoeach adult animal. About to 2 hours 
feeding was started on 10 July 1946. soaking in water is sufficient. A longer dura- 

The following table shows the milk yield in tion will set up fermentation which some of the 
two bufialoes : animals may not like. 


Buffaioe B 


Bufialoe A 
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AN OUTSTANDING HARIANA COW OF THE INDIAN 
VETERINARY RESEARCH INSTITUTE DAIRY, IZATNAGAR 


A. N. GAUTAM 


I T is well-known that Hariana is one of tie 
best ' dual purpose ’ breeds in India. Males 
of tbis breed are renowned for stamina, 
wMe cows are reputed for good milk yield. 
Attempts at improving tke milk output bave 
shown that by tbe application of improved 
methods of dairy husbandry, the present 
capacity for milk production in this breed can 
be substantially raised. 


Remarks 


Lactation 
yield at 
Karnal 
Lactation 
yield at 
Izatnagar 


Suffered 
from Foot- 
and-Mouth 
Disease 


One of the research activities of the experi- 
mental dairy at Izatnagar, is to study the 


d 

s 

Date 

Date of 


Days 

cd 

•a 

0) 

calved 

drying 


Wet 

Dry 






1 16-12-35 

16-10-36 

4858 

305 

104 

2 

21-1-37 

28-1-38 

6111 

372 

73 

3 

11-4-38 

14-3-39 

4706 

337 

173 

4 

3—9—39 

-9-40 

4940 

365 

160 

% : 

11-2-41 

6-1-41 

6121 

329 

64 

6 

10-3-42 

14-12-42 

5118 

279 

88 

7 

12-3-43 

17-1-44 

4846 

311 

10 

8 

27-1-44 

28-9-44 

2222 

244 

124 

9 

30-1-45 

2-2-46 

5884 

368 



genetical bearing vis-a-vis the ceiling of milk 
production in Hariana breed. This has neces- 
sitated the establishment of a nucleus of out- 
standing animals out of the existing herd. 
Cow Chatni, No. 78, is an important individual 
of this nucleus. She was born on 28 August, 
1931, at the Cattle Breeding Farm, Kama! 
(now Agricultural Sub-Station) to sire Colonel 
and Dam Harfi. Chatni calved for the first 
time when three years old. The calf was 
weaned. Her performance record is given 
above. 

From the date given above it is obvious that 
although Chatni is not outstanding at the pail, 
yet being a remarkably regular breeder with 
short dry period, she can claim a top position 
amongst the best cows of her breed. 

The calves produced by Chatni are all females 
excepting two born on the fifth and eighth 
calvings. Out of 7 females, 4 have calved and 
proved to be very good at the pail. Total 
yields of the daughters in the first lactation are 
4658 lb. in 293 days, 6422 in 315 days, 4204 in 
313 days and 4299 in 377 days. • The first male 
calf which has been retained for breeding 
purposes, proved to be very good bull. Other 
good points in favour of Chatni are splendid 
constitution and breeding efficiency which are 
unimpaired even at her present age of fifteen 
years. 
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RAINS OF FISHES-MYTH OR FACT? 


By E. W. GUDGER 

B eing particularly interested in all tlie 
unusual things that fishes do and that 
happen to them, I have for over 40 years 
been collecting and publishing accounts of 
such matters, from laymen observers, from 
scientific men, and from my own experience. 
In all these articles I have sought to evaluate 
the evidence and to give credence accordingly. 
My reports are accredited by my scientific 
colleagues everywhere. 

In the Atlantic for April 1946, Bergen Evan, 
Professor of English at Northwestern University, 
writes that ‘ the little fishes that come in heavy 
storms are one of the most delightful .... myths, ■ 
and further on he refers briefly to one report 
of a " rain ’ in my first article (1921). This 
particular fall occurred in India in 1830. The 
English reporter had the 10 Indian farmers 
who saw it attest their reports in 1-2-3 order 
before a magistrate, and their accounts are so 
printed in my article. Of Nos. 5 and 8 Prof. 
Evans says : ‘ Some of Dr Gudger’s more 

reliable witnesses make the interesting point 
that the fish that descended on them were 
headless, and partly eaten — suggesting birds 
to^ the incredulous, and God knows what (a 
rain? ) to the credulous.’ 

What Prof. Evans does not note is that these 
two "more reliable witnesses’ also state that 
some of the specimens were ' fresh Eurther- 
more, he also fails to note that, of the eight 
other (unreliable ?) witnesses, five state that 
they saw the fishes fall, and No. 5 (a ‘ reliable ’ 
witness above) had a fish fall on his head. 
Eurthermore, three men (including Prof. Evans’ 
No. 5 above) picked up fresh fishes and carried 
them away. All these and the accounts of 43 
other reporters in this article (among them 
James Prinsep) are disregarded by Prof.. Evans. 
He picked out the evidence he wanted, but was 
‘ incredulous ’ of all the other. - “ : 
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In my first article (1921), which seems to 
be the only one of the four seen by Prof. 
Evans, I made an attempt to evaluate the 
evidence. Some accounts were put down as 
hearsay and some as hearsay pretty well- 
attested. Others come from men who found 
previously dry receptacles filled with rain 
water and fishes — among them, J ames Prinsep 
(1833), long Secretary of the Koyal Asiatic 
Society of Bengal, who 'found a small fish, 
which had apparently been alive when it 
first fell in the brass funnel of my pluviometer 
at Benares, which stood on an isolated stone 
pillar, raised five feet above the ground in my 
garden. ’ Some of the various reporters saw. 
the fishes fall, and some had the fishes, strike 
their heads or bodies. Among those who did 
not witness the falls were scientific men of 
high standing and veracity who, after care- 
fully investigating the alleged rains, accepted 
the accounts as credible and whose printed 
word is today accepted by scientific men. Prof. 
Evans makes no mention of these. 

The explanation is to be found in the action 
of whirlwinds and waterspouts and possibly 
of strong typhoon and monsoon winds. A 
'twister’ or whirlwind starts in front of an 
approaching storm, and as it gains in size the 
'snout’ elongates and approaches the water. 
This, caught by the whirling wind, rises up in 
a cone. The two unite, and the swirling 
column moves along, picking up water, fishes, 
and any other fairly light objects at or near 
the .surface of the water. 

I have seen waterspouts of Beaufort, North 
Carolina, and numerous ones in the Florida 
Keys west of Key West. In these latter, 
on a day in July 1914, at the Marquesas Atoll, 
a huge waterspout was seemingly headed for 
the yacht on which I had been left as ship- 
keeper,, but when near at hand it fortunately 

. ' . ^ ^ INDIAN FAKMINa 




W 






E. W. GUDGER 




steered ofi and passed by about 100 yards 
away. To this day I have a vivid recollection 
of tbe irresistible power of this whirling wind 
and water. A natural history correspondent 
in Louisiana (E.A. Mcllhenny, of Avery Island) 
once wrote me of a small waterspout on a fresh- 
water distributary in the Mississippi delta, 
which broke just in front of his fishing boats 
and then filled boats with water and fishes. 
He knew of other like phenomena in that 
region. Such a waterspout might pick up 
dead fish (if such were present) as well as live 
ones. Everything movable would be sucked 
up in the whirling vortex. Furthermore, 
•whirlwinds, originating inland, wiU not only 
progress over land, picking up various objects, 
but over ponds and lakes — becoming water- 
spouts. As such they will there pick up frogs, 
freshwater fishes, snails, etc. and carry these 
away over the land. Sometimes the fishes are 
found in a long, narrow, fairly straight row over 
some distance, evidently having been dropped 
as the waterspout progressed over the country 
with lessening speed and carrying power. 

When the waterspout or whirlwind, with 
its load of fishes, breaks, or when these and 
the typhoon and monsoon winds lose their 
velocity to a point where their carrying power 
is less than the pull of gravity on the fishes, 
water and fishes will fall as a ‘ rain of 
fishes 

In my four collective articles about 78 
reports are noted. Their time span is about 
2,350 years, and their range in space, the six 
continents and various islands in the two great 
oceans. Eecorded are rains from Canada (5), 
United States (17), England (5), Scotland (9), 
Germany (11), France (1), Greece (1), 
Faroe Island (1), Holland (1), India (13), 
Malaya (2), East Indies (2), Australia (7), 
South Africa (1), South America (1), Scandi- 
navia (1). These accounts have been collected 
from works on meteorology, history, travel, 
and natural history and from various scientific 
journals, mainly those devoted to natural 
history in general. These accounts were 
written by all sorts and conditions of men — 
ordinary citizens, persons interested in natural 


history, and scientific men of high reputation 
for veracity and for accuracy of observation. 
Among the latter are James Prinsep, already 
mentioned (1833) ; C. W. Grant (1838) of the 
Bombay Engineers ; J.E. Dekay, in his Fishes 
of New York (1861) ; Pieter Harting (1861) ; 
Sir Emerson Tennent, in his Natural history of 
Ceylon (1861) ; Count Castelnau, the ichthyolo- 
gist (1861) ; E. Warren, of the Natal Museum, 
South Africa (1909) ; Alexander Meek, of 
the Dove Marine Laboratory (1918) ; and J.D. 
Ogilby (1907) and A.K. McCulloch (1925), 
well-known Australian ichthyologists. These 
men not infrequently narrated these accounts 
before scientific societies and later published 
in scientific journals. 

Most of the non-scientific observers and some 
of the scientists had no knowledge of what 
other men in their own lands and especially in 
foreign countries had seen and written about. 
Some of the observers had seen the fishes while 
falling, some had been struck by the fishes, and 
some had eaten of the freshly fallen fishes. 
The mass of evidence is as prodigious in volume 
as it is widespread in time and space. To 
disregard all this evidence ranging from hear- 
say to scientifically attested, and to brand as 
" credulous ’ all those who, from personal 
observation or after much study of published 
accounts, accept much of it as credible, seems, 
as I wrote in Article I, to indicate a refusal to 
consider the evidence offered or an inability 
to evaluate it. 

To my very great regret I have never wit- 
nessed a rain of fishes, as I have, never seen 
some of the other unusual and extraordinary 
things about fishes of which I have written 
in the past 40 years. But if such things have 
not been physically impossible, and when 
after careful and critical consideration of the 
reports (from hearsay to scientific) from wide- 
spread sources the world around and from 
many reputable observers (some known to me 
personally)— -reports which in detail corroborate 
each other, then I have ample justification for 
giving them credence, and so I still believe that : 
Fishes fall from the sky with rain.— Eeproduced 
from Science, June 7, 1945. 
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CATCH MORE FISH 


T O a world afflicted with a chronic food which the bulk of the consumers can afford to 
shortage the gems in the ocean have only pay. It only means that this large proportion 
a lesser appeal than the fish in it. The of the population is accustomed to eat fish or is 
countries which have harnessed the discoveries willing to do so, provided fish can be had in 
of science to the development of nature’s suffi.cient quantities and at reasonable prices, 
resources have successfully tapped to the full The present production of fish yields only less 
marine food supplies available to them. In than a chhatack per head per week and even 
India, neither the Government nor private this available at prices beyond the reach of the 
enterprise had taken advantage of the enormous average consumer. The results of the tecjbuo- 
supplies in fish that could be obtained from the logical work carried on by the Fish and Wildlife 
sea and the inland lakes. It was only when Service of the United States have shown that 
the war led to critical shortages of food supplies half a pound of salmon contains 7 per cent of 
and the food situation refused to yield to mild the daily calory requirement of an adult, 40 per 
and hotch-potch treatment, that authorities in cent protein, 5 per cent calcium, 29 per cent 
India started recognizing the need for planned phosphorus, 10 per cent iron and 2 to 10 
investigation and development of the varied 
food resources available to the country. 

Potential fisheries 

An idea of the country’s resources in fish was 
recently given by Dr Baini Prasad, Fisheries 
Development Adviser to the Government of 
India, in a recent broadcast talk from Delhi. 

In addition to extensive inland fisheries, India 
has a fishable marine area of some 100,000 
square miles along a seaboard some 3,200 miles 
long. It is possible to acquire from this vast 
area an annual catch of not less than two 
hundred million maunds of fish, having a total 
value of Es. 110 crores. But for the present, 
these figures are only a distant target. Hither- 
to only 10,000 square miles of the sea have been 
exploited and the annual catch hardly exceeds 
one hundred and seventy lakh maunds, having 
a value of Es. 10*45 crores. This means that 
fish production in the country could be stepped 
up by at least 10 times what it is now. 

Low per capita consumption 

Dr Baini Prasad tells us that nearly 50 per 
cent of India’s population are fish-eating. This 
does not mean that all these get enough fish 
to eat or get whatever is available at prices 


Increase in production possible 

It need hardly be said that at present fish 
production lacks most of the features of an 
organized industry. It is gratifying to note 
from Dr Baini Prasad that both the Central 
and Provincial Governments have applied 
themselves with vigour to the task of expansion. 
Though Fisheries Departments were started in 
a number of provinces and States within the last 
40 years, for want of requisite trained staff, 
essential biological, hydrological and statistical 
data, research and experimental facilities, they 
have not been able to serve as effi.oient agencies 
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for tbe improvement and development of 
fisheries. As a result of the recent ‘ grow more 
food ’ campaign of the Government of India, 
various ad hoc schemes for increasing fish 
^ production with the help of the Central Govern- 
ment were started since 1944 hy the provinces 
and States. We are not told how much new 
fish has already been caught through the opera- 
tion of these schemes. But Dr Prasad estimates 
that an yield of 17,000 tons of sea and fresh 
water fish per year would become available as 
a result of these schemes. 

Aid from the Government 

The Government of India have now taken up 
the question of starting scientific investigations 
in order to put the fisheries of India on a sound 
foundation. Besides starting fisheries service 
and investigations on selected subjects at the 
existing fishing and research centres, a Central 
Fisheries Institute is also under consideration. 
A scheme of pilcft fishing will soon be launched 
to find out the most suitable craft and gear for 
use in Indian waters. The Government have 
ordered for four different types of modern fishing 
vessels together with equipment from the U.S.A. 
and the U.K., and it is intended to work these 
vessels with master fishermen and trained crew 
from abroad, so that Indians may be trained in 
the technique of power-fishing. Facilities are 
also being given to the fishing trade for import- 
ing* fishing craft and gear, ice and cold storage 
plants. 

It is disclosed that the Government of India 
are providing increased facilities for fishermen 
in Bombay, Bengal, Sind, and Travancore to 
obtain timber, yarn, sail-cloth, coal, fish-hooks, 
ice for preservation, and finally motors and 
engines to be fitted on to fishing boats to enable 
them to transport fish as quickly as possible 


from distant fishing grounds. 

While the work done by the Government 
deserves appreciation the public will naturally 
be anxious for better and quicker results. If 
Dr Prasad’s estimate of the marine food poten- 
tialities of India would provide an inspiration 
for a more vigorous application of the policies 
already decided upon, it will quicken the pace 
of realization of internal self-suficiency in food 
considerably. We have it from Dr Rajendra 
Prasad that by 1951 under the existing levels 
of production, the country might fall short of 
7 million tons of cereals. If during the interval 
fish production can be stepped up to two 
hundred million maunds per year as is consi- 
dered possible, it will obviate a large part of 
the increase in production deemed necessary 
for cereals. 

Eat more fish 

Fish and cereals may not be interchangeable 
fully but the consumption of one cannot but 
afiect that of the other. It is not entirely out 
of range of possibility that those who are not 
habitual fish-eaters to-day may be tempted to 
convert themselves into a more nutritious creed 
in the future. Khan Abdul Gani Khan, 
M.L. A. (Central), has ofiered the suggestion to 
the vegetarians in South India. 

Of all varieties of protein food, fish is among 
the least costly. There is no need to plough 
or sow or to look for propitious seasons. Nature 
yields a bountiful crop for next to nothing. 
Man has only to catch and eat. There is, 
however, one colossal threat to the world’s 
fish supplies— the atom bomb experiments. 
But the pressure for food may mean that even 
if the nations do not disarm, atom bomb' 
demonstrations may be discarded. — Reproduced 
from January 18, 1947. 
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THE FORAGE RESOURCES OF LATIN 
AMERICA— El SALVADOR 

By James M. Watkins (Published by the 
Imperial Bureau of Pastures and Forage 
Crops, Aberystwyth, Great Britain, 1946, 
pp. 24, 2s. 6d.). 

T his is the first of the series on the forage 
resources of South America. The bulletin 
is interesting and useful. It gives descrip- 
tion of forages of El Salvador where ‘ the use of 
silage is almost unheard of in some localities and 
the preservation of feed as hay is not practised 
to any great extent Moreover, ' many of the 
pastures are at one or other extreme, overgrazed 
or undergrazed The conditions have much 
in common with India and the use of more 
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legume, more grass-legume mixture, develop- 
ment of efficient pasture, the preservation of 
fodder for dry seasons are as much problems 
there as in India. The bulletin cites references 
of previous authors and gives description of 22 
grasses, 10 legumes and 3 miscellaneous fodders. 
Amongst the grass family, Ehodes grass {Chloris 
gay ana Kunth), Guinea grass {Panicum maximum 
Jacq,), Dallis grass {Pespalum dilatatum Poiret), 
Napier grass {Pennisetum furfureum Schum.), 
Sugarcane {SaccJiarum officinarum L.), Sudan 
grass (Sorghum vulgar e var Sudanese) ^ Sorghum 
(Sorghum vulgare L.), Maize (Zea mays L.) are 
crops grown in India. In the case of maize 
the main crop tnere is sown in May- June and 
the second crop is often planted in August 
or September, a third crop is grown in certain 
localities in October or November for summer 
feed. Johnson grass (Sorghum hahpense L.), 
has been said to ofiei good feed but has not been 
recommended as it is very difficult to control 
when it is once e tablished. This grass was 
tried in India and other British territories but, 
as Sampson points out, its cultivation has 
practically ceased because its root habit makes 
it difficult to eradicate and the plant may be 
poisonous when the shoots are young or when 
stunted by growth. Another grass, viz. Molasses 
grass (Melinis minutifiora Beauvais) is of intere. t 
to India as it is said to remain green throughout 
the dry season, it does well on poor soil and is 


relished by the stock. It is also reported that 
this plant is repellent to ticks. The plant thus 
has both insecticidal and fodder values and is 
worth trying in India. 

In the case of Bahia grass (Paspalum notatum 
Fliigge), it has been said to offer promise as an 
upland pasture in the same category with Carpet 
grass and Dallis grass. In India the seeds of 
this grass were obtained from Australia and 
grown in the Division of Botany, Imperial 
Agricultural Kesearch Institute, New Delhi in 
1941. The plant is growing since then as a 
perennial gras^, but the growth has not been 
promising. It however flowers and sets seeds 
all right and is a hardy grass. From the habit 
of the plant (reduced stems and large number 
of leaves crowded at the base) it appears to be 
useful for soil conservation purpose. 

Amongst the legumes, Pigeon pea (Oajanus 
indicus). Sword bean (Canavalia ensiformis L.), 
DoUchos lahlah L., Beans (Phaseolus vulgaris 
L.), and Cow pea (Yigna unguiculata L.) are 
grown in India. 

Amongst the miscellaneous plants, Crescentia 
alata is a tree fodder. The fruits which drop ■ 
to the ground are eaten whether green or in a 
fermenting condition by the stock during the 
dry season, and in certain areas in this season 
they form practically the only source of cattle 
feed. It is stated that the good quality of 
cheese coming from the Department of Chala- 
tenango is attributed to their fruits being eaten 
by the animals. This tree is said to grow 
at elevations of 100 to 600 meters. It is not 
known whether it grows in India but it may be 
worth while to try out. The other miscellaneous 
fodder of interest to India is banana (Musa 
sapientum L.) which is also extensively grown 
in India though primaiily for fruit. 

The bulletin concludes by indicating six 
immediate problems for improving the forage 
situation which seems to have a close similarity 
with India, These problems are (a) the use of 
more legumes, (b) the use of more grassdegume 
mixtures, (c) the development of more efficient 
pasture management, (d) the use of lime and 
fertilizers, (e) the development of forage for 
particular conditions, and (f) the all-inclusive 
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matter of producing and preserving more feed 
for the dry season. 

Some of the botanical names are ziot found in 
Standardised Plant Names and in - some cases 
synonyms have been used in places of correct 
botanical names. — I.C. 

THE INDIAN COTTON TEXTILE 
INDUSTRY. (1845^46 ANNUAL) 

Edited by M. P. Gandhi (Gandhi .& Co., Jan 
Mansion, Sir Pherozeshah Mehta Eoad, Port, 
Bombay). 

T he Annual reviews important develop- 
ments in the Indian Cotton Textile 
Industry during 1945-46 with informative 
details regarding the various aspects of the 
-industry, A new feature is the inculsion of 
^^Information on the development of the synthetic 
' should be of interest in 

vleir^ the growing competition that faces 
cotton from this source. The post-war pros- 
pects of the Indian Cotton Textile Industry are 
also dealt with at some length. 

The main review is preceded by 23 statistical 
tables dealing with the progress of cotton mills 
in India* production, imports and exports of raw 
cotton, cotton yarn and cotton piecegoods. 
Mention may be made of the table showing the 
fer capita consumption of cotton piecegoods in 
India during 1944-45 as compared with previous 
years. In 1944-45, this works out to 15*10 
yards pcr capita, against 15*20 yards in 1943-44 
and 12*40 yards in 1942-43. 


Three usefiJ appendices follow the , 

reviei ; the first deals with infomation 

r “ .rirsf d4T 

anoendix contains a list of cotton ^Is m ^ 

gF4ig the names of Managing Agents, 

ber of looms and spindles instahed, 

D.N.M. 




HONEY CRAFT IN THEORY Alsri> 
• practice ^ 

By JohnA. (Puhlish^ 

Chapman^fi^HaJl^Lt^^^^^ 

8s. 


— , ^ Ji. 

Illustrated, pp. 164 


V/4J CM k/AW-VM** - ^ . 

Revised Edition 

fid.). . . 

T his handy little book is an excelj 
exposition 0/ the most .np-to-date mo^ 
methods pf bee-keeping in 

The -numerous iUastratiOBs which are all ^ 

well-drawn, add to the utility of the book. ^ 
Tte book IS a prac ical pide, 

suitable for ^,V'st Me 

o-n/I iq written in clear, simple styl^^ 

Although much that is “ ^0®^ '^ill b© 

inapplicable to Indian editions becap© ^er© 

we have a different bee, Apw mdma while this 

book deals with Ap^s meMca, and abo bec^ 
of the difference of chmatic condition ^ 
still we can recommend this book fox study 
beginners as much that it pntams can b^ 
applied, with necessary modifications, to 

Inknconditions.-R.N.M. 


ERRATUM 


Indian Faming, Vol. VIII, No. 2, February P 8 , 
90, ‘ Cotton Boll-worm Control by Genes ’ .t • 
occurring in the last line within brackets read n>.w. 
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News and Views 

MARKETING OF CATTLE IN INDIA 


C ATTLE play an important role in tlie 
rural economy of the country and their 
contriby.tion to this economy is estimated 
to be Es. 1,900 crores annually, says the Eeport 
on the Marketing of Cattle in India published 
by the Central Agricultural Marketing Depart^ 
ment. It is emphasized, however, that although 
India holds a premier position as regards cattle 
population, she is neither the most densely 
cattle-populated country in the world nor has 
she a high ratio of cattle to human population. 
Her position in the international trade in cattle 
too is insignificant and her sea-borne trade of 
no consequence. 

The Eeport gives useful statistical information 
regarding international trade in cattle, number 
of oxen and buSaloes in various parts of the 
country, mortality from contagious diseases 
among bovines, quinquennial export of cattle 
jBcom India to foreign countries, average seasonal 
prices, trend of prices, number of cattle used for ' 
cultivating land, etc. Amongst the subjects- 
discussed in the Eeport are the breeding of cattle 
on scientific lines, cooperative marketing * of ^ 
cattle, the movement of cattle in India and the 
salvaging of dry cattle. In view of the various 
contemplated agricultural development schemes 
and the activities of the Central and Provincial 
Governments in connection with livestock . 
improvment and welfare and the efforts being 
made to improve indigenous cattle by means of 
scientific breeding, the information contained 
in the Eeport, it is pointed out, should prove 
very valuable. 

As a result of indiscriminate breeding, Indian 
cattle are of inferior quality, says the Eeport. 
The majoiity of them do not possess characteris- 
tics of any one breed. Scientific breeding and 
rearing of cattle up to the age of puberty has 
a great bearing on the market value of animals. 
The number of , Cooperative Cattle Breeding 
Societies and the number" of cattle owned by 
the numbers of these Societies is very small in 
this country. In 19;38-39 the number of cattle^ 
breeding farms . im India was 53 and the 
Punjab was respon^ble for maintaining 57 per 
cent of the total -^ttle on these farms in 
Eritidb ladia. Eeport recomme nds the 
desirability of organizing Cooperative Cattle 




Breeding Societies on a more extensive scale, 
particularly in the important cattle breeding 
tracts. To finance cattle breeding schemes, it is 
suggested that the possibility of levying a cess 
on slaughter, export of cattle and on the sale 
of cattle in shows and fairs in the various pro- 
vinces and States should be explored. 

The Eeport recommends the organization of 
Cooperative Cattle Marketing Societies through- 
out the breeding tracts of the country. The 
absence of such Societies obliges the pi»'' ffiipr 
to depend upon the money-lender a- 'ae 
broker to get him the maximum price i ] .ds 
cattle. Consequently, a considerable po-^ion^ 
of the profit goes into the pocket of the mi 
man. 

At present there are no organized W 
for the dissemination of markei|^. inteL*gence 
regarding the price, demand, supply,. ^tc. of 
cattle in important markets. The "Cattle 
Market News Service introduced in 1938 by 
the Central Agricultural Marketing Department 
does, not serve the purpose sufficiently. It 
is emphasized, therefore, that Provincial and 
the State Governments should recognize its 
necessity and introduce a cattle market news 
service on an extensive scale suited to local 
conditions. 

Due to economic reaaoh^ lucrative 

prices offered in large :^'^s mlmy;young cows 
and she-buffaloes are ^l^^htered %hen they 
go dry. In order to prevent the indiscriminate 
slaughter of such cattle, which would other- 
wise prove very useful for breeding purposes, 
the introduction of suitable legislation is 
recommended. It is further "recommended 
that Cattle Salvage Stations should be estab- 
lished in big towns throughout India to take 
over such cows and she-buffaloes when they 
have been rejected by the city milkmen. 

Lakhs of cattle die every year from 
contagious diseases in Ihdia and the total 
loss to the couTitry on this account alone is 
estimated at o^er Es. 3 crores. Besides the 
provision of more extensive legal sanctions 
for the control of bovine contagious diseases, 
the Eeport recommends the organization of 
Cooperative Cattle Insurance Societies on a 
sounder basis than hitherto attempted. 
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THE SEVENTH SESSION OE THE ANIMAL HUSBANDKY WING 


, have been coordinated under one department. 16 poultry farms spread all^ over the province 

* It is true that the department was born under and this number is likely to ihcrease in the near 

the stress of war conditions but the activities future. I should not omit here to mention the 

started then are being extended and consolidated fisheries section of the department of the animal 

and it is hoped that before long it will be placed husbandry. Fisheries are a valuable asset and 

on a permanent footing and will prove itself our efforts in the past encourage us to extend 

of the utmost benefit to the people in this its activities further and before long it is hoped 

province. fbat fishery will have a full-fledged department 

Livestock development has a long history in of its own. We are also undertaking necessary 

the United Provinces, going, if I may say so, legislation to give effect to our various activities 

to pre-historic times ; but the United Provinces connected with animal husbandry, as for 

is a big province and as in many things, its example, we propose to have a Veterinary 

problems are varied and many. It is naturally Council Act, a Contagious Diseases Act, a 

to be expected that for a province of this size Fisheries Act and a Livestock and Livestock 

with different climatic conditions, it has not Products Act. We have also established a 

been found possible to evolve a breed which biological products laboratory, where I am 

could be found of uniform utility in all the parts told that, for the first time in India, the manu- 

of the province. We are, however, shortly facture of desiccated serum in pill form has 

establishing a full-fledged livestock research been successfully undertaken, 

station, whose responsibility it would be to Gentlemen, I regret I have taken so much 
study various problems relating to livestock, of your time in talking about my own province, 

disease control, nutrition, research, dairying but that was perhaps only natural. , The country 

and cattle breeding. We are also intending to owes a debt of gratitude to the Council and the 

establish -^dairy demonstration farms on up-to- Animal Husbandry Wing and to the scientific 

date lines in various places. It is hoped that and administrative officers of the provinces and 

these demonstration farms will serve as nuclei the States, who have striven to bring to the 

for general cattle development in their neigh- service of their country the results of their ripe ^ 

bourhood. We also propose to establish a experience in solving the complicated and 

veterinary college the plans for which are nearly difficult problems connected with animal 

complete and it is hoped that the college will husbandry. 

start functioning from July next. Our target . I see on your agenda an item of discussion 


is to provide at least one qualified veterinary regarding the place of panchayatgJiars in rural 
doctor for every 25,000 heads of cattle and a economy in general and in coordinating the 
stockman for every 6,000. The lack of trained activities of the animal husbandry in particular, 
personnel, however, is a limiting factor. Hither- It has always been our aim, to establish as 
to we were compelled to send our boys outside many panchayatghars as possible and I believe 
the province for training in veterinary, but the they can serve as the centres of all rural develop- 
time has now arrived, if the science of animal ment activities in the village. We are also 
husbandry is to receive the attention it deserves, considering how best to coordinate all the 
that we must have an up-to-date college in work of the various nation-building depart- 
the province itself. ments in the province and we soon hope to 

In poultry, the United Provinces has taken a have a development board for the province, 
prominent place in the country and has during with its branches in each district, 
the war supplied vast quantities of eggs and Your meeting in the historic city of Lucknow 
poultry to the armed forces. These supplies gives great pleasure to us all and I hope you will 
are the result of the improvement in poultry see for yourself some of the animal husbandry 
breeding. The organization though set up during activities in progress in this province in the 
the war is being switched over now to meet the course of the excursions which my department 
requirements of the civilian population. Poultry has arranged for you. I wish your conference 
breeding, besides providing the much needed success. And now I have great pleasure in 
protective foods for people who can take them, declaring this, the Seventh Session of the Animal 
is calculated to bring additional income to the Husbandry Wing of the Imperial Council of Agri- 
pockets of the poor villagers. To encourage cultural Research open, and with your permission 
this industry still further we have established I must leave you to your deliberations. 
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T his year’s monsoon gave fairly well- Tlie Bay branct of tbe monsoon, tbongli 
distributed rainfall over tbe country, tbe reaching east Bengal and Assam by 9 June, 
amount for the season, averaged over the remained weak until 21 . Thereafter it extended 
plains of India, beingin excess by 4 per cent, westwards and by 23 established over north- 
The Arabian Sea monsoon established itself east India and east United Provinces. Mean- 
over the west coast of the Peninsula by 5 June, while, the Arabian Sea branch had also advanced 
and thereafter prevailed with more or less over the central parts of the country and east 
constant strength with occasional pulses of Eajputana. The last week of the month was, 
increased activity. The Bay current fell short therefore, a period of good rains generally over 
of its normal activity in the beginning. Its the country except for the western divisions of 
advance was slow and north-east India came north-west India ; regarding the latter region, 
under its full sway only by about 22 June, thundershowers occurred at many places in the 
Later, however, stimulated by the depressions Punjab, west Bajputana and lower Sind only 
from the head Bay, it succeeded in giving on the last three days of the month, 
nearly normal rains over its field of activity. Averaged over the plains of India, the month’s 
The most noteworthy fioods during the season rainfall was 16 per cent in excess, 
occurred in and around Chittagong district in * ; The monsoon was fairly active oyer 

the second week of July, while isolated very the country outside north-west India" during 
heavy showers fell in the north Konkan and the first week of the month, 
east Gujrat during the period 8 to 11 September. A break in the monsoon over the central 

parts of the country set in by 8 and persisted 
March of the season 1^3 . during this period, widespread and 

June : The monsoon set in over Malabar on locally heavy rain fell in Assam, north Bengal, 
28 May without, however, the occurrence Bihar, the United Provinces and Malabar, 
of heavy rain there. A fresh pulse of the Heavy rains in the eastern Himalayas and Khasi 
monsoon arriving on 2 June gave rise to a Hills, draining through the valleys of Assam 
cyclonic storm, which served to usher in the and east Bengal, caused extensive floods in 
monsoon up the entire west coast of the Penin- east Bengal, especially in and around Chitta- 
sula. During the “first half of the month, the -gong district. According to press reports 
activity of the Arabian Sea monsoon was nearly 50,000 families were rendered homeless 
confined ^ to Malabar and the Konkan while and many villages were inundated by the 
fairly widespread thundershowers occurred over overflowing waters of the Brahmaputra, the 
the region from the Bombay-Deccan to Assam. Barak and the Karnaphuli. Traffic and com- 
The 'monsoon extended into Gujrat on 18, and munications were seriously affected. Consider- 
for^the next three days locally very heavy able destruction of the aus crop and heavy loss 
rain fell in south Kathiawar and east Gujrat, of sali paddy seedlings occurred beside damage 
resulting in floods and consequent damage to to standing rice crops. 

property. Press reports, however, indicate that The latter half of the month was marked by 

the torrential rains had done good to the paddy the revival of the activity of the monsoon over 

seedlings and helped the transplanting work. west coast of. the peninsula and its extension 

^ I up to Sind, and the formation of two depressions 
Contributed by tbe India Meteorological * t • f • 1 t 

^ in the north Bay and their movement inland. 

epa men , oona. association with these depressions, wide- 
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spread rain fell in Central Provinces and 
adjoining Central India from 20 to 30, in 
Orissa and tlie nortii Madras coast on 25 
and 26, and in south-east Eajputana, Gujrat, 
the United Provinces, the- Bombay-Deccan and 
Hyderabad from 27 to 31. 

Averaged over the plains of India, the month’s 
rainfall was in defect by 10 per cent. 

August : The Arabian Sea monsoon remained 
generally active over Malabar, the Konkan 
and Gujrat during the month, and gave 
frequent spells of heavy rains. The month was 
also marked by the movement westwards of 
four depressions from the Bay and one land 
depression from Bengal The passage of these 
depressions, across the country in quick suc- 
cession served to maintain the monsoon almost 
uninterrupted over the tract from the Bombay- 
Deccan and Eajputana to Bengal and Assam 
till about 25. 

Thereafter, the monsoon weakened over 
north-east India and the central parts of the 
country. However, there was again a streng- 
thening on 30 and widespread rain fell in 
north-east India outside Assam on the last 
two days of the month, while rainfall again 
extended into the east United Provinces on 31. 

Averaged over , the plains of India, the 
month s rainfall was 17 per cent in excess. 

.September: The month began with an active 
monsoon over north-east India and in the 
west coast of the Peninsula, while locally heavy 
rain recurred in the submontane districts of 
the east United Provinces during the first five 
days of the month. 

During the month, three depressions were 
formed in the Bay of Bengal The first two 


travelled westwards across the country up to 
Eajputana while the third moved over to Bihar 
and broke up against the eastern Himalayas. 
Widespread and locally heavy rains occurred 
in the central parts of the country and in 
north-east India in association wirh the move- 
ment of these depressions during different 
periods in the month. Very heavy rain fell 
in the north Konkan and east Gujrat during 
the period 8 to 11. Bombay had a downpour 
of 8‘6 in. of rain on the night of 8 September; 
many low-lying areas of the city were sub- 
merged and trajffic and communications were 
seriously interrupted. Consequent to the 
formation and movement of the last depression 
of the month, widespread and generally heavy 
thundershowers occurred in north-east India 
during the period 15 to 19. A total of 10*6 in. 
of rain was recorded by Calcutta between 
the morning of 15 September and the evening * 
of 16 September, flooding considerable areas of 
the town. According to press reports, several 
breaches occurred in the East Indian Eailway 
lines between Gaya and Patna due to the heavy 
rains, while several villages were inundated 
and standing crops damaged in many districts 
in Bihar, south-west Bengal and the east 
United Provinces. 

The Bay monsoon began to withdraw from 
north-east India on 20 September. At about 
the same time the Arabian Sea branch also 
withdrew from its field of activity. For the 
rest of the month generally local showers occur- 
red in the eastern half of north-east India and 
in the south Peninsula. 

Averaged over the plains of India, the : 
month’s rainfall was in defect by 24 per cent. 
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THE MOKSOON OF 1946 
Table I 

Progress of monsoon week by week, 1946 

Weekending 


SUB-DIVISION 


1. Bay Islands 

2. Assam 

2(a). Upper Assam 
2(?;). Lower Assam 

3. Bengal 

3(a). Bengal, North 
3(6). Bengal, South-east 
3(c) Bengal, South-west 

4. Orissa 

5. Chota Nagpur 

6. Bihar 

7. U. R, East 

8. U. R, West 

9. Punjab, E. and N. 

10. Punjab, South-west 
U. Kashmir 

12. N. W. E. P. 

13. Baluchistan 

14. Sind 

15. Rajputana, West 

16. Rajputana, East 

17. Gujarat 

18. C. I., West 

19. 0. 1., East 

20. Berar 

21. C. R, West 

22. C. R, East 

23. Konkan 

24. Bombay-Deccan 

25. Hyderabad, North 

26. Hyderabad, South 

27. Mysore 

28. Malabar 

29. Madras, South-east 

30. Madras-Deccan 

31. Madras Coast, N. 


The figures in the Table represent the ratios of the actual rainfall to the normal rainfall. For example, in 
the week ending 5-6-46, the figure 1*2 printed against Bihar, means that in that division, the actual rainfaU during 
the week was 1*2 times the normal. 

Figures in thick type indicate large excess, i.e. over 50 per cent above the normal, and figures in italics, 
large defect, i.e. over 50 per cent below the normal, 

t Observations not recorded. , 
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ACTUAL RAINFALL IN INCHES 
DEPARTURE FROM NORMAL 1 N INCHES 


Fig. 2 - Skewing actual lainfall — -June to September, 1946. 
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THE THARPARKAR OR THARI BREED OF CATTLE 

DEFINITION OF CHARACTERISTIGS 

By GRAHAME WILLIAMSON 

I N response to tlie recommendation made by A study, of the comparison of the two types 
the Livestock Committee at its meeting as published under the direction of the Advisory 
in November 1945, I visited the Tharparkar Board by Ware m Indian Farming, VoL II, 
district between October 22 and November 2, No. 12, December 1941, shows that there is a 
1946, to attempt to reconcile the divergent difference of opinion on the following 
views expressed by three committees which points: 
had examined and made recommendations ( 1 ) Designation 

concerning the characteristics of the Thari (2) Habitat 

or Tharparkar cattle. To do this, it was neces- (3) Conformation 
sary that I should have fii'st-hand information (a) Horns 

of the subject, should be uninffuenced during (b) Forehead 

my tour by any supporter of either contention (c) Face 

and should be free to examine any herds I (d) Colour 

desired. These conditions were fulfilled. (4) Size 

I travelled from rail-head at Naukot to (1) Designation : The breed is invariably 
within 34 miles of Nagar Parkar via Mithi, designated Thari throughout the whole Thar- 

Islamkot and Khari G-huiam Shah, returned parkar district, throughout Sind and, it is 

to Jamesabad and then went via Hyderabad to believed, in the bordering States. On the other 

Rahim ki Bazar, but was unable to reach hand, the term Tharparkar cattle is accepted 

Nagar Parkar as the road was blocked by by every one in the district as being a rather 

flooding. quaint but recognizable synonym of Thari 

I was accompanied by Dr L. M.Hira, Marketing cattle. The term is unusual but causes no 
Officer, Sind, and Mr Pherwani. The latter confusion locally; it is now the better-known 
gentleman had been Secretary and member of term throughout India and abroad, and there 
the^last committee, but cattle were not inspected is, therefore, no real objection to its use. 
in his presence nor were his views on the subject The objection to it arose from the fact that 
under consideration obtained until the comple- it was associated with the Karnal Farm type 
tion of the tour. of cattle and the Sind breeders will not sustain 

rri. u* 4 . X ^ ^ their objection to its use provided it is authori- 

i he object of study a,( 3 ( 5 ep-t 0 (j that the type of Tharparkar 

The last committee came to the conclusion is as described below, 
that, apart from measurement of height and ( 2 ) Habitat : In the tract traversed by me 
length, there was no signiflcant difference the influence of the Red Sindhi on the herds 

between the descriptions offered by the previous was obvious up to Mithi from where it waned, 

committees, and the opinion was expressed but could be detected right through to Khari 

that these differences in height and length Ghulam Shah : the Gir influence was also obvi- 

were not fundamental but arose as a result of ous (Plate 12 , figs. 1-3). On the other hand, as soon 

environment. It was in deference to this 'as Mithi was passed, theKankrej, or, as it is 
opinion and in the realization of the undesir- locally called, Wadhiyari influence becoreies 
ability of multiplying the number of recognized apparent and grows in intensity the further 
breeds unnecessarily that I was asked to study one proceeds south (Plate 13, figs. 4-5). At Khari 
the subject in the behef that it might be Ghulam Shah a very great proportion of a 
possible to reconcile the opinion of the authori- herd of over 1,000 head bore traces of Kankrej 
ties on the subject and to open a common blood (Plate 13, fig. 6 ), and in a herd north-west 
register for the breed. of Lantur one of the two bulls might well have 

GRAHAME WILLIAMSON, o.b.b., m.b.o.t.s., ® Kankrej. , , 

D.V.S.M., is Animal Husbandry Commissioner witli 1 consider, thereiore, that it may be taken 

the Government of India. as a fact that ‘the breed is found in greatest 
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purity in tlie vicinity of Amarkot, Naukot, 
Dhoro Naro and Chor ^ 

(3) Conformation : (a) Horns, It is very 

rarely that one sees an animal with horns which 
are not curved inwards. By far the commonest 
was the semi-short, rather blunt horns growing 
from a moderately pronounced base in an open- 
crescent direction. It is, therefore, considered 
that the horns may be described thus ; 

‘ Set well apart curving gradually upwards 
and outwards in the same line as that of the 
pole, with blunt points inclined inwards ; 
moderately thick at the base, that is, from 
5 in.- to 7 in. in circumference just above the 
skin in cows, and tapering gradually, being 
about 7 in. to 9 in. long as measured in the 
inner curve. In the male, the horns are thiqker, 
shorter and straighter than in the female. 
Horns much thicker at the base or much longer 
are not acceptable 

, (b) Forehead. A pronounced convex fore- 
head indicates Gir blood. The description of 
this feature should thus be : 

' Broad and flat or shghtly convex above 
the eyes. The front of the horns and'^face are 
practically in one plane ; in bulls the convexity 
may be slightly more pronounced. A boldly 
convex forehead is not acceptable’. 

(c) . Face, ‘ Lean* and fine, slightly dished 
to the muzzle, which with the nostrils are broad 
and black; lips are muscular and jaws strong’. 

(d) Colour, 'The hair is white or grey; 
in some animals it approaches black with a 
Ught grey stripe along the backbone. The 
face and extremities are of a darker shade than 
that of , the body. Eed is not acceptable.’ 

(4) Size ; It is desirable to ehminate extremes 
of size, and it is thus possible to indicate the 
limits within which both the so-called types 
may be included. It is suggested that they 
be defined as in the Appendix. 

With these adjustments, the description as 
given in the Appendix may be accepted as the 
official one (the words used by the Committees 
have been retained as far as possible), I was 
able to discuss it with Mr Mir of Mirpur Khas 
and Mr Pherwani, two members of the last 
committee, and to obtain their approval of it. 

Additional observations 

It appears to me to be doubtful if a well- 
defined homogeneous breed, such as one finds 
in the Hariana, Malvi, Eed Sindhi, etc. tracts, 
ever existed, and it certainly does not exist 



today. It is said that the present state is 
accounted for by the fact that in the bad years 
of 1938 and 1939, such of the cattle as did not 
leave the district died of starvation and that 
the emigrant cattle returned much reduced in 
numbers and accompanied by those of neigh- 
bouring breeds, or with progeny of. bulls of 
these breeds. It must be admitted, however, 
that the famines of 1938 and 1939 were 
incidents which have recurred in a similar form 
periodically throughout the centuries, and what 
happened then to cause divergence in charac- 
teristics must have happened repeatedly to the 
breed, for the conditions in the desert of Thar 
are the same now as have existed since time 
immemorial. When there is a good year and 
grass is plentiful, cattle are sent in from the 
surrounding Sindhi, Kankrej and Nagori 
country, while in the periods of severe scarcity 
or famine, the population of the district emigrates 
to the surrounding richer areas. The direction 
of the periodic emigration of the population is 
governed by the availability of work for the 
people as well as subsistence for the cattle, and 
it is well to remember that although most of 
the bullocks go south to Gujrat for sale, there 
is no corresponding trade movement from 
Gujrat north-west. Probably over 75 per cent 
of the Thari breeders always move westwards, 
northwards, or eastwards, and only a few move 
soujbh to the Kankrej country, the influence 
of the Kankrej blood, however, has been 
accentuated by the fact that breeders over the 
greater part of the Thar desert have favoured 
Kankrej bulls as they have given size and 
agility to the stock and improved the value of 
the bullocks. This practice may have become 
more popular in recent times, but an elderly, 
experienced, very large cattle-owner asserted 
that his great-grandfather had followed the 
practice at Khari Ghulam Shah. 

It is not to be wondered at, therefore, that a 
variation exists in the type -in every herd ; 
to the west the Sindhi influence is obvious, 
to the east and south that of the Kankrej , and 
to the north and east, the efiect of the Kagori 
blood is evident. 

The Thari owner’s main objective is ghee. 
He has, therefore, sought for deep milkers 
wherever they could be obtained, provided 
always that the cows are good foragers and 
can withstand the rigorous condition^ of life 
inseparable from the Tharparkar gracing 
district. It is thus possible when buying stock 
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Fig. 1. A common type of 
head seen in the 
cattle at Mithi de- 
noting Gir blood. 


Fig. 2. The head of a red 
roan cow at Islam- 
kote. 
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Fig. 3. This cow at Mithi 
was one of many 
red-colonred ones. 
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Fig. -L Illustrating tie 
WadLijariorKani. 
rej influence. 


Fig. 5. Illustrating the 
W adliiyari or Kank- 
rej influence. 


Fig. 6. Part of the liei 
at Kiiari Gliula] 


Plate 13 






Jig. 7. Heifer : Owner, Khasi 
Noor MoM. of Thar- 
parkar district. 


Fig. 8 . Heifer : Karnal herd of 
Imperial Agricultural 
Research Institute. 


Fig. 9. Cow : Government Cattle 
Farm, Sind. 
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Fig. 11. Bull : Government Cattle- 
Farm, Sind. 


Fig. 12. Bull : Kamal herd of 
Imperial Agricultural 
Eesearch Institute. 


Fig. 10. Cow • Government Cattle 
Farm, Patna, Bihar. 
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from that area to collect a herd of one type authority accepted fig. 20 as an illustraH f 
or another according to which is desired. The typical Tharparkar and made no f f 1 " 
foundation stock of the Karnal Farm was comments. The second conSdered that T 
selected for milk production and it is probable might be accepted as Tharparkar bnt tTi t 

that, that being the first consideration, there figs. 18 and 19 quite definitely were' not Th 

would be no great insistence upon imiformity third thought that fig. 19 might pass’ as ^ 

of bodily type; the herd has been constantly Tharparkar, but not the others. In the fourth 

bred ever since its foundation through certain opinion, fig. 20 was a typical Thari or Thar 

families and again always with higher milk parkar, fig, 19 was a good type of that breed 

production in view; accordingly the members and fig. 18 was somewhat atypical but passable’ 

of the herd now bear a stamp which is typical The decision of the fifth authority -was that 
of the farm-bred stock. On the other hand, fig. 20 is passable, fig. 19 is nondescript and 
the breeders who have established herds under fig. 18 is positively not a Tharparkar^ The 
farm conditions in Sind require good bullocks sixth’s opinion was that while there v/ere many 
just as much as good milking cows ; the type cows in the Kama! herd which resembled those 
they, therefore, selected and bred, not through illustrated, they are towards the Hariana 
family or line breeding but very largely by type rather than the Tkarparkar. 

‘periodic recruitment from the original source, In fact, figs. 18 and '20 are illustrations of 
have difered somewhat from the Karnal herd Hissar cows in the milking herd of the Paniab 

(Plates 14 and 15). Neither in the farm herds, nor Government Cattle Farm at Hissar ; they were 
in the desert herds, can breeding even now be born and bred on the farm and are remstered 
done with the certainty of obtaining the consis- in the herd books. Fig. 19, on the oth^ hand 
tent results, as far as visual characteristics is an illustration of a typical individual of a 
are concerned, which can be had from breeds small herd of gowala^s cows which was the first 
such as the Kangayam, Kankrej, Sindhi, and the author met on going out of his quarters in 
others, but, on the other hand, none appears Delhi to photograph a type of animal which 
to have the breeding adaptability which the is seen in considerable numbers in Delhi and 
Tharparkar possesses. A study of Plates 16, 17 which are doubtless Hissar grade cows. This 
and Plate 12, fig. 1 will show that the variations test further confirms the heterogeneous nature 
found in the desert herds are still cropping up of the Tharparkar, and it also demonstrates 
in the Karnal herd and illustrates the funda- that there is probably no foundation for the 
mental heterozygous character of the breed. criticism that cross-breeding with Hissar cattle 
For a number of years a herd of Hissar has occurred at the Karnal Farm, 
cattle was maintained at the Imperial Agri- 
cultural Eesearch Institute Farm at Karnal Appendix 

‘as well as the herd of Tharparkars and the Desoripion and characteristics of the 

criticism is often made that a certain amount Tharjparhar breed 

of cross-breeding took place either intentionally The home of the Tharparkar breed is the 
or by accident in spite of assurance to the arid semi-desert tracts of south-east Sind. It 
contrary by the farm authorities. It appeared is found in greatest purity in the vicinity of 
to the author, however, after his visit to the Amarkot, Naukot, Dhoro Naro and Chor. 
Thar country, that many of the individuals This tract covers an area of about 8,000 square 
he had seen in the herds there resembled so miles and consists largely of sand dunes running 
closely those in herds of other grey breeds of parallel from south-west to north-east and is 
cattle that it would be difficult to assert that bounded on the south by the Eann or treeless 
they did not carry blood of one or other of these desert' of Cutch, on the east by the Marwar 
breeds, and it was on that account that the State, on the south-east by Palanpur Agency 
purity of the Karnal herd was questioned. To and on the west by the alluvial plain of Sind, 
test the point, the three photos in Plate 18 (figs. The height of the dunes or hhits ranges from 
18-20) were submitted to six authorities with the 50 ft. to 300 ft. The villages, consisting of a 
request that they would indicate if in their few huts, are far apart and are built round a 
opinion any of the cows illustrated could be tarr or well. 

accepted as Tharparkars, not in the show ring. The rainfall is limited to about 10 in, a year 
but as ordinary commercial animals. The first and is very irregular and the depressions 
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between the bhits act as catchment areas and are 
cultivated with quick-growing millets like 6q;m, 
pulses like guara, etc. 

The sand dunes are covered .with brushwood 
and types of mimosa and also permanent 
bushes and during a season of good rain grasses 
spring up profusely. The limiting factor for 
cattle-breeding is the number of wells which 
are far ap4rt as well as deep. The depth is 
100 to 200 ft. and water is lifted by leather 
buckets drawn by a pair of camels, cattle or 
four to six donkeys. • 

The cattle remain loose in the jungle through- 
out the 24 hours, coming back only once a day 
in the morning to the well for watering purposes 


and for milking. 


Stall-feeding is not the practice, but in big 
villages and towns during dry weather milch 
cows are helped with a little guara, bajra a>nd. 
a small ration of steeped or boiled guara seeds. 
It will be seen, therefore, that for animals to 
thrive under such conditions they must have : 
(1) great power of endurance and resistance to 
famine and drought, and (2) ability to cover 
long distances under desert conditions, hence 
balance and ease of carriage. 

The cows are good milkers and the bullocks 
are good workers of medium weight and useful 
for both plough and carting. Owing to these 
qualities as well as to their hardy constitution 
and ability to thrive on scanty fodder, Thar- 
parkar cattle are now being bred at several 
government farms away from their natural 
home, and they are proving very popular for 
the improvement of small local breeds in other 
parts of the country. Although even under 
desert conditions the average lactation of the 
milking cdw is estimated to be 2,500 lb., much 
higher yields are obtained under farm condi- 
tions, the average being 4,349 in 286 days, 
but yields as high as 9,655 lb. in 305 days have 
been recorded. 


General characteristics 


The typical Tharparkar is a deep, stockily 
built animal of medium size and good quality 
with straight limbs and good feet. It has a 
strong weU-proportioned frame with good 
bones and joints of fine quality. The males 
give a general impression of virility. 

Head : Medium in size. 

Forehead : Broad and flat or slightly convex 
above the eyes. The front of the horns and 
face are practically in one plane ; in bulls the 
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convexity may be slightly more pronounced. 
A boldly convex forehead is not acceptable. 

Face and muzzle : Lean and fine, slightly 
dished to the muzzle, which with the nostrils 
are broad and black ; lips are muscular and 
jaws strong. 

Eyes .* Full and placid. 

Somewhat long, broad and slightly 
pendulous. A rich yellow colour of the skin 
inside the ear is preferred. 

Horns: Set well apart curving gradually 
upwards and outwards in the same line as 
that of the pole, with blunt points inclined 
inwards ,* moderately thick at the base, that is, 
froni 5 in. to 7 in. in circumference just above 
the skin in cows, and tapering gradually, being 
about 7 in. to 9 in. long as measured in the 
inner curve. In the male, the horns are thicker, 


shorter and straighter than in the female. 


Horns much thicker at the base or much longer 
are not acceptable. 

Neck: Of medium length, clean cut and 
neatly joined to head and shoulders. 

Dewlap : Loose and flexible but not volumi- 
nous, the skin is fine and mellow. 

Chest and full between and just behind 

the forelegs. Breast is broad but not coarse 
or heavy in the brisket. 

Legs and shoulders : Shoulders are light, with 
a good distance through from point to point 
but thin at the withers. The liump is mode- 
rately well-developed in the male, but firm and 
placed in front of the withers. The legs are 
comparatively short but proportionate to size 
with strong knees and hocks and fine quality 
bone, the ankles are straight and strong, the 
feet well-rounded and of medium size, pasterns 
are short, the legs are carried straight so as 
not to weave in walking. 

.- Strong, straight and moderately long. 

Ribs : Well-sprung from the back and curving 
evenly with a large abdomen firmly held up. 

Navel: There is a well-defined flap of skin 
at the navel corresponding to the sheath in the 
male, but it is not coarse or long. The sheath 
is of moderate length and not markedly 
pendulous. 

Loins and hips : Loins are broad and strong, 
flat from side to side and as nearly level with 
the hip bones as possible. Hips are broad and 
quarters long and drooping slightly to the root 
of the tail. 

Rump and pin-bones : Level and in line with 
back. Pin-bones well apart with good length 
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Fia. 14. Young bull in LA.R J. herd, Karnal. Compare 
with Fig. 13. 


Fig. 13. Head of bullock bred near Mitki, and now in 
the possession of Sind Agricultural Depart- 
ment. 


PLATE 16 
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Fig. 15. Young bull at Islamkote with 
Kankrej type of poll. 


Fig. 16, Young bull in I. A. R. 1. herd 
Karnal, with Kankrej type of poll 
Compare with Fig. 15. 


PLATE 17 
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Fig. 18. Hissar cow in tbe milk- 
ing herd of tLe Govern* 
ment Livestock Faim, 
; Hissar. 


Fig. 19. a typical individual of 
a small kerd of gowala’s 
cows. 


Fig. 20. Hissar cow in tke milk- 
ing herd of the Govern- 
ment Livestock Farm. 
Hissar. 


PLATE 18 






a, 21, The Islamkot-Diplo 


22. Grazing land near 
Khari Ghulam Shah. 


23. Herbage east of Islam- 



THABPABKAE OR THARI BREED OF CATTLE 


tte backbone. The face and extremities are 
of a darker shade than that of the body, and 
in the bull, the neck, hump, and the fore- 
and-hind quarters are also darker. 

Measurements of typical Th,arparJcar animal 
(In inches) 

Male Female 


from hook to pin-bones. 

Flanks : Well let down and hollow in cows, 
not pendulous. 

Thighs, buttocks and twist: Thighs are wide 
and fairly muscular but giving ample room 
for the udder and dropping straight from the 
pin-bones. 

Tail : Thin and supple ; hanging loosely so 
that the end of the switch is 2 to 6 in. off ground. 
Switch is black. 

Hocks, legs and hoofs : Hocks well under 
body and set apart, legs with good bone, hoofs 
hard and black, moderate size, no tendency to 
turn out. 

Udder, teats and milk veins : Udder is large 
and well-developed in front and rear and is 
carried well up at the back. Floor of the 
udder is nearly level and not deeply cut up 
between quarters. The skin of the udder is 
fine and mellow with a yellow tinge and promi- 
nent veins. Teats are three to four inches 
long, uniform in thickness and set at even 
distances. 

Skin and hair: The skin is of fine quality, 
loose and mellow to touch. . The colour of 
the skin is black, except on the udder, under 
the belly, on the lower part of the dewlap and 
inside the ears where it is rich yellow. The 
hair is fine, short and straight, but in the male 
it is slightly curly on the forehead. The 
colour is white or grey, in some animals 
dark grey,' with a light-grey stripe along 


Height, behind hump . . 
Length from point of 
shoulder to pin-bone 
Length of quarter from 
angles of hip to pin- 
bone 

Height at angles of hip 
Width between angles 
of hip 

Height at pin-bone 
Girth 

Height at point of elbow 
Measurement of bone 
below knee 
Length of face imme- 
diately above eyes 
Length of lower surface 
of ear measured from 
tip to junction of ear 
to face 
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By S. G. IYER and R. MUKHERJEE 


T he vitamin-A deficiency in Indian poultry 
occurs to a greater extent ttian wliat has 
Mtherto been supposed. The scarcity of 
green fodder is most acute in this country 
during the couple of months in summer preced- 
ing the monsoon. The greatest incidence of 
avitaminosis-A is, therefore, usually observed 
in May and June. 

Necessity for constant supply of vitamin-A 
rich feeds 

Poultry, like other farm-stock, require 
vitamin A in their food at all sta.o-As nf h'fa 


The necessity of constantly providing vitamin- 
A rich feeds arises from the fact that even in 
fowls fed on adequate diet the capacity to 
build a reserve of this vitamin in their livers 
IS limited. In view of this, whatever reserve 
IS present is soon exhausted if the birds are 
pitched on to a ration poor in vitamin A, 
The vitamin requirement of young chicks is 
greater than that of older birds, but the liver 
reserve of the former is relatively low. Conse- 
quently, if the rearing ration is deficient in 
vitamin A the liver may be deifieted of this 
vitamin by the end of 7 to 14 days, even though 
---- -- — c egg from which 
hatched has been high. The 
:’s life is considered 
^ vitamin-A 
vitamin 
stage of the bird’s 


the vitamin-A content of the 
the chicken is J 
first five weeks of the chicki, 
to be cntical from the standpoint of .. 
metabolism. As the demand for the 
toxantnm, and not to vitamin A itself. These earliest 

pigments are called pro-vitamin A, since they 
are converted into vitamin A in the liver. 

Yellow-maize is universally recommended 
as a component of poultry rations, because it is 
fairly rich in cryptoxahthin. The vitamin-A 
activity of grains, vegetables (both fresh and 
dried) and fish liver oils slowly deteriorates on 
keeping. After several months’ storage under 
Indian conditions, such products may retain 
only a fraction of their original potency. This 
being the case, it is always safe (1) to prepare 
the mash for only one or two weeks at a time, 

(2) to exclude very old and rancid ingredients, 
and (3) to supply adequate amounts of fresh 
green vegetables to the birds throughout the 
year. In rations Qontaining but small amounts 
of meat or milk products, the inclusion of 
. quantities of greens not only supplies 


mortality losses and improve the general health 
and production. In order to impress the 
importance of the problem in poultry-farming 
an account is given below of serious losses in 
birds attributable to a deficiency of vitamin A 
in the ratidn. : 


Incidence of avitaminosis-A in poultry 

During the summer months (May and June) 
of 194:5 and 1946, large numbers of 8 to 14 
weeks old chickens belonging to Military 
Poultry Farm at Izatnagar were lost owing to 
a disease of one or both eyes. The same 
condition was diagnosed in a small number 
of eases among the rearing stock on the Insti- 
tute Farms in 1945. In 1946, in two other 
military poultry farms each having 4,000 to 
6,000 stock, this condition was found responsible 
for the loss of over 10 per cent of the rearing 
stock. Owing to the seriousness of the eye 
trouble, affected birds had to be destroyed. 
From the date changes in the eye were noticed 
to within a fortnigl^ clinical evidence of the 
vita^-A deficiency was recognized in almost 
all the pens of the farms. A consignment of 
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nine ciickens aSected with Yar 3 ring stages of 
inflammation of the eye was received for 
autopsy from one of the farms. Laboratory 
examination indicated each one of these cases 
to be dno to avitaminosis- A which was confirmed 
by vitamin- A assay of the livers of the affected 
birds. 

The seriousness of this condition of growing 
chickens which are mostly reared for replacing 
the old stocks will serve to draw the attention 
of poultry-keepers in the country to the 
necessity of adequate rations well balanced 
wdth essential food factors for all classes of 
fowls. 

Ciinical symptoms 

In the cases examined, usually only one of 
the eyes was affected. The first symptom was a 
serous discharge from the eye and redness of 
. the conjunctiva. This was followed by a 
swelling of tbe-eye, the serous discharge becom- 
■ ing thick and gradually transformed iiito a 
thick whitish cheesy deposit inside the eye- 
lids and outside the eyeball. This cheesy 
material was found to increase daily in 
4 quantity until it gave rise to a puffed-up 
* condition of the eye. In a small number 

of cases there was serous or mucous discharge 
from one or both the nostrils. Before 
death or before the birds were killed, there 
was a general droopiness in the affected 
birds. They were feeding indifferently, not 
keen to drink w’-ater and were mostly seen 
inside the house. Over 50 chickens affected 
with the condition were antopsied. The changes 
were confined only to the eye, the cornea being 
opaque leading to a partial or total blindness. 
No lesions suggestive of fowlpox could be 
seen in the mouth or unfeathered portions of 
the body. In some of these cases, pustular 
lesions, indistinguishable from those caused by 
vitamin- A deficiency, were found on the mucous 
membrane of the oesophagus. Internal organs, 

. inciuding the liver, appeared pale. Examina- 
tions were negative for any specific bacterial 
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infection. The condition could not be trans- 
mitted experimentally into the healthy chicks 
by inoculating them with the discharge and 
cheesy materials from the affected eyes. Inocu- 
lation of a saline susjjension of the cheesy 
material produced no evidence of fowlpox 
infection' although inoculated birds were subse- 
quently found to be susceptible to fowlpox 
virus. * 

By suitable laboratory methods the patho- 
logical condition of the eyes in the chickens 
was shown to be not due to any bacterial or 
virus infection. The symptoms were observed 
only during that portion of the year when 
sufficient green feeds were not available for 
the birds. Yellow maize, a rich source of 
provitamin A w^as not also available. These 
essential dietetic lapses were probably respon- 
sible for the affection in the birds of avita- 
minosis-A, 

Control and prevention 

Owing to the more or less permanent nature 
of the damage to the eyes, individual treatment 
was considered uneconomic. The following 
measures were carried out with satisfactory 
results : 

(1) All affected and droopy chickens were 
culled twice daily and destroyed, in order to 
prevent any secondary infections. 

(2) The house together with the equipments 
was cleaned and disinfected daily. 

(3) Plenty of greens and one per cent veteri- 
nary cod-liver oil in the mash were recommended 
as yellow maize could not be obtained. 

(4) One grain potassium iodide per bird for 
seven days was added to the drinldng water 
of the birds, for the presence of iodine in the 
system is inimical to the propagation of coryza 
infection. 

(5) All the healthy chickens which were not 
vaccinated against fowlpox were immediately 
inoculated with fresh fowlpox vaccine. 

The entire trouble subsided within a week 
after the commencement of these operations. 



HOW DROUGHT AFFECTS INDIAN WHEATS 

By J. J. CHINOY 


T he commonest calamity of the Indian 260 selected varieties of exotic and Indian 

cultivator is the failure of the monsoon wheats grown under ^ dry ’ and irrigated 

which in its extreme manifestation is. conditions. Growth measurements and yield 
called drought. Water balance of a plant is data have revealed highly significant correla- 

upset by drought and as a consequence of this tions between the time of flowering, grain yield, 

the physiological functions afiecting growth and 1,000-corn weight, ripening period, ear tiller 

yield are disarranged. ' ratio and temperature during the ripening 

There are two kinds of drought, (1) atmos- period. The ripening period in early varieties 

pheric drought, and (2) soil drought. In the is long because the temperature is low and 

former case high temperature and low humidity humidity is high. As the temperature rises 

during certain critical phases of the plant life and humidity falls considerably during the 

adversely afiect its metabolism; while in the months of March and April in Delhi, a condition 

latter case the moisture in the soil falls to such of atmospheric drought prevails, and there- 

a low level that the plant is unable to replenish fore, late-flowering varieties are compelled to 

its water loss (caused by transpiration) from ripen their grain in a much shorter time. This 

the soil and enters into a state of permanent is further aggravated by the low moisture level 

wilting from which it cannot recover its turgor in the soil during this period. Consequently 

even during the cool hours of the night, grain-filling is adversely aflected and yield is 

Drought-resistance of a plant is a very complex reduced, 

phenomenon conditioned by many internal 

(physiological and genetical) and external Selection of varieties for different localities 

(enviromnental) factors among which its capacity Qn the basis of the correlation between yield 
of enduring long spells of wilting with little ^nd temperature during the ripening period, 

or no dislocation of the vital functions is one selection of wheat varieties for different loca- 

of the most important. The complexity of lities can be made by taking into account the 

the problem is revealed by the fact that no temperature and humidity during the ripening 

method so far tried has given reliable results, period of a variety. In order to obtain high 

This lack of success may be attributed in a large yields, varieties which escape atmospheric 

measure to the absence of fundamental know- drought during their ripening period must be 

ledge of the physiology of drought-resistance. selected. Thus for instance, varieties with 

The urgent need for securing varieties of short vegetative periods will have to be selected 

food plants capable of escaping the injurious for localities having a short growing period 

efiects of drought becomes apparent when (November to February), like the Central 

it is considered that nearly 80 per cent of the Provinces. For Delhi conditions wheat varie- 

eultivated land in this sub-continent of ours fi0s -^th slightly longer vegetative periods 

has to endure seasonal and soil droughts, give good yields because the growing season 

Even the irrigated and the most productive jg longer. As we proceed from Delhi to further 

regions are not entirely free from drought. north, say to Lyallpur, later varieties give good 

During the last five years attempts have been yields because the temperature even during 

made at this Institute to study the problem of March is very conducive for grain-filling. Even 

drought-resistance in wheat from the funda- very late varieties including winter wheats of 

mental as well as the practical standpoints. England and the U.S.S.B., which set very 

Study of plant collection grai^ at Delti, form fairly weU- 

, , filled grams in Baluchistan ana hill stations like 

A comparative study has been made of about maximum temperature is 

J. J. CHINOY is a plant physiologist on the generally below 80°F. during the ripening period 
staff of the Indian Agricultural Research Xnstitute. of wheat. 




Fig. 1. Plants from ‘hardened’ (p) and untreated (c) seed of I P 120 
wheat 










Fig. 2. Healthy plants from desiccated seedlings I P 165 (Vi) and 
P 8-A (Vii) 




Fig. 3. Revival (Band D) of decapitated (A) and whole (C) desiccated 
wheat after eight months’ storage (X4) 
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Resistance to wilting 

A number of commercially important varieties 
f have been selected from the above collection 
I and their drought-resistance has been deter- 
mined by so controlling the water supply of 
the plants at diiOFerent stages of growth that 
; they are in a state of permanent wilting for a 
; number of days and then noting their recovery 
after re watering them. On the basis of these 
) studies varieties have been classified as resis- 
! tant, susceptible and very susceptible to drought. 
A very interesting feature of this work is that, 
during the early stages of growth (initiation of 
tillering), all the wheat varieties which have been 
h, tried so far show considerable resistance to 
' * drought. In fact even after a desiccation period 
f of 15 days (including a seven-day period of 
' permanent wilting) wheat not only recovers 

“ from the injurious effect of drought but also 

gives a slightly higher yield of grain than the 
control (normal watering). 

The practical utility of this result is that, in 
those regions where irrigation facilities are 
available in our country, irrigation of a wheat 
crop can profitably be delayed for about 45 
days after sowing even if plants show symptoms 
of wilting during the day, thus affecting a 
I saving in water. It is needless to say that 

I sufficient moisture should be made available at 

I the time of sowing to ensure good germination. 

L If, on the other hand, plants are wilted during 

the * shooting * and the flowering stages they 
I suffer considerably in growth and yield. Both 

I these phases are very critical in the life of a 

I wheat plant and deficiency of water or prevalence 

I of high temperature during these phases are 

I very detrimental to yield. 

1 ; 

I Methods of hardening plants to drought 

I (1) A simple seed treatment has been develop- 

f ed which induces resistance to drought in 
I plants. Seeds are soaked in water and allowed 
I to absorb moisture up to 35 per cent of their 
I weight and kept in a swollen condition for 
about six hours at about 25®C. (lower tempera- 

I ture 15®C. has been found to be more bene- 
ficial). These are then spread out in a thin 
layer for drying in the shade for two to three 
days. During this period the seed gets dried 
almost to the original weight. This treatment 
is repeated three or four times. 

; (2) The above method of alternate soaking 

I and drying has also been tried using solutions 
I of varying concentrations of a number of 
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cherhicals such as, sodium choloride^, sodium 
sulphate, potassium nitrate, calcium chloride, • 
ammonium sulphate, potassium chloride and 
others instead of’^water. 

(3) High-temperature treatment of seed has 
also been attempted for inducing resistance to 
drought. 

The results obtained so far have been very 
encouraging: (a) These treatments accelerate 
germination and the growth rates of seedlings. 

(b) Treated plants recover much more quickly 
from wilting than those from untreated seed. 

(c) Flowering is slightly accelerated in treated 
plants, (d) Treatment with various chemicals 
induces resistance to salinity as well as to 
drought, (e) Seeds of a number of varieties 
are able to withstand high temperatures (80® 
to 105 0.) for prolonged periods (24 to 46 hrs.) 
without any loss of viability, (f) Treated plants 
are generally better in yield and powth. (g) All 
these treatments have been tried on a field 
scale, (h) Large-scale experiments with seed 
hardened according to No. I treatment have 
given a yield of 948 lb. per acre compared to 
866 lb. per acre given by untreated seed 
(average of three years’ trials) on dry land. 

Limit of desiccation 

Experiments were also made to see how far 
wheat seedlings can be desiccated without loss 
of vitality. They were germinated under 
restricted supply of wat ^r and then gradually 
desiccated at a certain growth stage. The . 
most interesting observation from this experi- 
ment was the complete recovery and revival 
of completely desiccated seedlings in which 
the Goleoptile had reached a length of 1 to 
2 cm. and rootlets 3 to 4 cm. Even after a 
storage of about eight months such desiccated 
seedlings revived and grew to normal healthy 
plants. 

Much remains to be done by way of under- 
standing the physiological mechanism which 
imparts to the living matter at certain stages of 
its life such extraordinary resistance to desicca- 
tion. A dormant embryo of wheat, for example, 
can wdthstand KX)® C. for 24 hours and can 
even defy the temperature of the liquid air 
without injury. Further progress is, however, 

^ Origmally reported by Henckel and Kolotova (1935). 

Imp, Bur. PI. Genet, Bull 17 , pp. 105. In India 
Dr P. Parija {Curr, 8c%. 12: 88-9, 1943 : & Proc, Natnl 
Acad, 8ci, India^ 15 : 6-14, 1945) has tried these treat- 
ments on rice for inducing drought and salt resistance. 
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INDIAN FARMING 


dependent upon tlie provision of glass liouses 
' witli rigidly controlled conditions of temperature, 
tumidity and illumination and also otter 


PURITY OF FARMER’S SEED WHEAT 


D uring tte last two years, tte cerealist at tte Dominion Experimental 
Station, Scott, Sask,, tas noted a decided improvement in tte purity of 
seed wteat being used in west central and nortt-western Saskatchewan. 
This is believed to be due in part to tte fact that farmers are becoming more 
conscious of tte advantages of using seed of good purity and to tte improved 
financial conditions of farmers which have enabled them to purchase registered 


In a project designed to determine tte varietal purity of farmer’s seed wheat, 
where samples are classified as ‘A’, ‘B’ and VO’ according to the varietal 
purity, the percentage of A samples during the last two years tas increased from 
28 per cent to 54 per cent, while the percentage of B and C samples has decreased 
from 72 per cent to 46 per cent. A sample is classified as ‘ A ’ if it contains no 
more than 0*2 per cent of a major off-type or other variety. A ‘ B ’ sample is 
allowed one per cent impurities and a * C ’ sample is one containing over one 
per cent impurities. A sample is classified as a mixture if it contains over 10 
per cent of other varieties. 

An interesting feature of the study is the fact that, in areas where Thatcher,- 
a more or less new variety, is being grown extensively, the varietal purity of 
the seed wheat is high, while in areas where Marquis and Red Bobs are still 
being grown, the varietal purity of the seed is distinctly low, with a large 
percentage of mixtures and G samples. 

In these latter areas, during the last couple of years, a redeeming feature is 
that quantities of registered seed of recommended varieties are being obtained 
and this is gradually remedying the situation. It is in these areas where farmers 
are still growing varieties which are not recommended that the largest per- 
centage of poor seed is to be found. 

In areas where this condition prevails, farmers may incur serious financial 
losses from lower grades, |rom shattering and from delays and difficulties in 
harvesting. A crop which has a mixture of varieties may contain plants some 
of which will mature early and some late. Such a condition will result at harvest 
time in immature kernels, o^r-ripe kernels and shrunken kernels, all of which 
will lower grades. Today, when combines are being used so much for harvesting, 
uneven ripening will not only cause serious losses from shattering but may cause 
losses from heating in stored grain because of the presence of green kernels. 

The encouraging feature of the study is that, in areas where most farmers are 
growing recommended varieties, the varietal purity of the seed wheat being used 
is good. This is very noticeable in areas where Thatcher is the only recom- 
mended variety. Being the only variety grown precludes the possibility of 
mixtures creeping in . — Experimental Farm News, May 20, 1946 : Issued by 
Department of Agriculture, Ottawa, Canada. 


facilities for disentangling the influence of the 
environment from that of the genetic factor 
for drought-resistance. 



APPLICATION OF SCIENTIFIC PROCESSING TO 
INCREASE THE NUTRITIVE VALUE OF COARSE 

FOOD MATERIALS 

By V. SUBRAHMANYAN 


S CIENTIFIC methods can be applied for ascorbic acid an 

the processing of food materials for day. To secure 

different purposes, e.g. (1) improved types of diet rec 

storage by removal of excessive moisture, income can be ] 

elimination of pests of different kinds and recipes were c< 

dehydration by various methods, (2) minimiz- but now with in 

ing cooking and other routine operations to recognize that 

connected with the preparation of food, A food has to 1 

(3) concentration and preservation of different contains, but by 

forms of perishable foods such as fruits, vege- the body, by t 

tables, meat, fish, etc. and products prepared actually utilized, 

out of them, (4) treatment of low grade and to eat a lot of 

coarse food materials to improve their taste, suffer from prot 

flavour and nutritive value, (5) fortification of and vegetables 

food materials with the necessary vitamins, vitamins and stil 

minerals and other food essentials, and same food const! 

(6) preparation of food materials from hitherto 
undeveloped sources. All these are important Two categories 
and must be developed on a greatly increased From quite ea 
scale. The most important of these, not only empirically to 
for India but also for most other parts of the products. Quali 
world, is the processing of coarse food materials terms of well-kno 
to improve their nutritive value. In course of ]^^t the general e 
time, the exploitation of hitherto undeveloped reproducibh 

sources for the preparation of human food will consumers. A 
also become very important. ties like appeara 

Evaluation of food material di|eStSy/^%' 

The normal nutritional requirements of a against eommoi 
person would depend on age, profession and Based on this, fc 
other related conditions. To take an instance, main categories— 
an adult with a moderately active occupation eggs, fish and milli 
would require food with a calorific value of pulses, moat of ti 
2,500 and containing about 70 gm. of protein. Even when taker 
1 gm. of calcium, 12 mg. of iron, 5,000 Inter- the high class i 
national Units^ of vitamin A, 2 mg. of vitamin better health ar 
Bi, 15 to 20 mg. of nicotinic acid, 75 mg. of than the low ch 

^ International standard accepted at the Hot big difference lies 
Springs Conference of 194S. body, the forme 

latter. It follow 

Prof. Y. SUBRAHMANYAN, i>.sc., get the best vah 

is a distinguished biochemist and is on the have to take hii 
staff of the Indian Institute of Science, Bangalore. i intn 
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SOIENTIFIO PBOOESSINQ OF COARSE FOOD MATEEIADB 


India's alarming food position 

If it is feasible, the simplest course 
to produce increasing quantities of the g 
■ class foods. This is actually what is bemg 
done iu countries with large area.s and toted 

populations, e.g. Australia and Canada or 

those which are so well developed m industries 
that they can easily buy all their requirements 
of high class food, e.g. Great Britain. The 
position is, however, very different when we 
come to very densely peopled countries like 
India and China which are also lactog m 
industrial and other forms of wealth. Accord- 
ing to the 1941 census, India’s population is 
about 390 miUons. As far as we can make 
out this census was not quite complete. Ihe 
actual population might have been even more. 
Granting that the above is correct and that the 
population had increased iu the normal way, 
the population in the beginning of 1946 should 
be near about 420 millions. This was forecast 
by Hutton, the author of the 1931 Census 
Report, who also expressed considerable diffi- 
dence about the food position, if something was 
not done to check the alarming increase m 

popnlation. • i. 

In recent years, agricultural production nas 
shown distinct improvement in Sind and to 
some extent in the Punjab, but over most 
other parts of the country it has either remained 
stationary or shown only slight improvement. 
In some, it has even fallen below the normal 
level. In any case, the total overall increase 
in production is nothing like 20 to 25 per cent 
over the -1931 level which is about the total 
increase in population. Granting that the 
population continues to increase at the same 
rate, we will have to produce at least 50 per 
cent more food by 1955 than we have done 
during the past decade. 

Increasing production of coarser foods 

It is well known that the high class foods 
like animal products require much " more land 
than" the equivalent of grains and pulses. If 
we are to produce the increasing requirements 
of the country, we will require as much as four^ 
to five times the amount of land that we now 
possess. As things stand, this would be 
impossible. The chances are that, instead of 
raising more fodder and concentrates for animal 
food, we will have to produce more of the 
coarser types of food to meet the living require- 


ments of the increasing population. This is 
what has happened over many parts of China 
where with the increase in human population, 
the animal population has considerably dimi- 
nished. The same thing is expected to happen 
in India. 

Value of processing 

It is clear therefore that, if we are to improve 
the nutrition level of our people, we will have 
to concentrate on the processing of low grade 
food materials to enhance their nutritive value. 
This is definitely possible, provided the food 
material contains the necessary food consti- 
tuents. Millets and pulses are well suited for 
processing, but plain starchy tubers like sweet 
potato and cassava will not be suitable. • The 
latter are highly deficient in food essentials 
and no amount of processing will increase their 
food value. 

To cite an instance, the soyabean, which 
has lately- been the subject of considerable 
controversy, has a very poor food value when 
used whole as dhal The protein of the same 
bean becomes nearly four times as valuable if 
it is steeped, incipiently germinated, mashed 
and made into a milk. The resulting milk is, 
nutritively, nearly as good as dairy-fed cow s 
milk. This shows the value of processing m 
increasing the nutritive values of the coarser 
types of food materials. 

Methods of processing 

Some of the methods of processing are ve^ 
simple and can be easily introduced even in 
household operations. Steeping, germination, 
mashing followed by sieving, cooking iorm 
emulsions and such like can ^ be introduced 
increasingly in culinary practice. Steaming, 
roasting and frying can be combined with 
such treatments. There are, of course, other 
operations such as high pressure cooking, 
with or without some pre-treatment, explosion 
of the cell matter, use of digestive enzymes, 
roasting and baking under special conditions 
which can be done only under factory conditions 
and with proper scientific supervision. Th^e 
can be standardized and when done on a suin- 
ciently large scale, they should also work ou 
quite cheap. It goes without saying that the 
products obtained by difiei^ent methods should 
Be repeatedly checked by systematic analyses, 
animal experiments and large-scale trials with 


V, subrahmanyah 


sections of populations before tbej can be 
pronounced to be distinctly superior to tbe 
untreated materials. 

Organized research 

Developments sucli as tbe above will be 
possible only if scientific and tecbnoiogical 
researches in these lines are liberally supported. 
There should be organized approach and a 
number of research laboratories should join 
together in the study of this subject of great 
importance. There is one more important 
subject which will also require development 
side by side with the above lines of study. 


There are several materials, e.g. edible seed- 
cakes, which are rich in valuable food consti- * 
tuents and which, with some processing, can 
yield high class human food products. Some 
developments in this line have already taken 
place and wo are aware that advantageous 
applications of some of these are already 
availed of in Europe and America. A useful 
beginning in this line has already been made, 
under the auspices of the Council of Scientific 
and Industrial Research. A great deal more of 
workj preferably on team-work basis, is needed 
before any substantial progress can be 
achieved. 


HOOVER ON INTERNATIONAL FOOD SITUATION 

M aking a statement over the radio on his recently completed 50,000-mile 
food mission, ex-President Hoover, Honorary Chairman of President 
Truman's Famine Emergency Committee, said that on his return from 
Europe and Asia one month ago his colleagues and he felt assured that as from 
May 1, the gap in the bare subsistence world supply of cereals had been reduced 
from 11 million tons to about 3,600,000 tons; and that in the two months since 
these estimates were made the world had developed even farther additions to 
world supplies, as a result of which it now seemed assured that this gap could 
be closed. But ultimate victory over mass starvation would depend, emphasized 
Mr Hoover, upon three assumptions, viz, that the drastic food regimes in food 
deficit countries would be continued, that people in food surplus countries would 
continue their sacrifices and that supplies would be shipped overseas ^ in an 
uninterrupted stream. Mr Hoover did not take the extreme pessimistic view 
of world supplies after the coming harvest but it must not be thought that all 
trouble was over. Famine would linger in China and India, said Mr Hoover, 
until November when the rice crop came. Mr Hoover concluded : * The food 
situation of the world next year will not be easy, but in my^ view, will not be 
one of such dreadful crisis and drastic regimes as the one which we are now in. 
— Press Information Bureau^ Food Bulletin. VoL 1, No. 7. 
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PYRETHRUM CULTIVATION IN KASHMIR 

By R. N. CHOPRA. L D. KAPOOR/ and L C, CHOPRA 


: pyretliiiim Department. The Department then created a 
of powerful pyrethrum division under Forest Industries 
the Forest Circle to expand and protect the cultivation of 
irly as 1931. pyrethrum plant in Kashmir. The forest 
)w the plant blanks wherever these were available were 
ire made and converted into' pyrethrum fields. The Depart- 
viable seeds ment had to overcome tremendous difficulties 
^aris which in planting pyrethrum on blanks which were 
^ Incident- otherwise used as grazing pastures by the 

)ssibilities of migratory graziers who opposed its cultivation 
. India and tooth and nail. 

ture in this Very little area of land belonging to private 
3 under the holders was used for pyrethrum cultivation, 

jrbuck, then With constant propaganda however owners 

>nce decided of private lands ofiered third or fourth rate 
all the zeal land from point of view of food production for 
pyrethrum cultivation on rental basis in order 
to get some returns out of this poor quality 
land. Such land was fortunately found to be 
bh difficulty quite suitable for pyrethrum cultivation; in 
germinated the plants flourished in these areas, 

ielded some 

collected for under pyrethrum 

fcion percen- The figures of acreage under this plant are 
revious year available from the year when it was put on an 
ibly getting industrial basis and the progress appears to be 
The Forest quite satisfactory especially considering that 

jct 6 lb. of the propaganda of ‘ grow more food ’ was being 

ained origi- pushed on during these years because of the 
nsuring the prevailing war conditions. When the food 
Is at Bara- situation becomes easier and poor quality lands 
to places of can no longer be economically cultivated, these, 
nging from it is hoped, will be all brought under pyrethrum 
to the great advantage of the cultivators. The 
ntinued till Forest Department hopes to extend its cultiva- 
n on com- tion on every patch of waste land. Table I 

pyrethrum shows the progress of area brought under 

i economic pyrethrum. 

the Forest Tabije I 

r, Vol. 60 , ps Area under pyrethrum plant 

Jammu and Approximate area 

m acres 

1941-42 . . 322 

iK. EL L. 1942-43 . . 896 

workers in 1943-44 . . 1360 

mmu and 1944-45 .. 1600 

- 1945-46 . . 2100 
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Cultural practices 

It may be said that the agricultural opera- 
tions in connection v/ith pyrethmm are similar 
to any other crop. The plant is perennial and 
if properly tended gives actual flowers for 
from five to seven years. In actual practice 
in Kashmir 6 to 7 seers of seeds per hanal 
acre) are sown in well-prepared nursery beds 
during August-September or March-April. After 
four to five weeks the seedlings are transplanted 
on ridges to facilitate drainage. 

Transplanting is done in the spring or in 
the autumn. Care is taken in the autumn to 
transplant the seedlings firmly and deeply so 
that roots are not lifted up with frost that 
follows immediately after. Drizzling is observed 
to have very useful eflect during transplanta- 
tion periods and on the transplanted plants. 
Transplantation is also done in summer if 
seedlings are frequently watered. 

Weeding operations are tended in the spring 
and the autumn and are very advantageous 
to the growth of the plant. The plant flourishes 
on well-drained soil ; in fact waterlogging kills 
the pyrethrum plants^. 

The plant begins to flower in June and 
continues flowering till the end of Jfliy. Flowers 
are harvested when the disc florets are three- 
fourths open. These are generally hand-picked 


by numerous labourers and are dried in the 
sun on tarpaulins or mats for three days after 
which they are removed into shade to complete 
the rest of drying. Every care is taken to 
clean the dry flowers of foreign matter before 
they are put into bags and sealed. The bags 
are weighed at each plantation and despatched 
to the Utilization Divisional Godowns from 
where these are marketed. 

Experimental work done at the Drug 
Research Laboratory 

Since the cultivation of pyrethrum started 
on commercial lines steps to put the industry 
on sound scientific lines were also taken by 
the Kashmir Government. Series of experi- 
ments were conducted in the Drug Research 
Laboratory iu collaboration with the Forest 
Department on different problems. Some of 
them are briefly summarized below : 

(a) PyretJirin contents of different plantations : 
Pyrethrum fields are scattered far apart from 
each other and vary in respect of climate, soil 
and heights. Each plantation therefore differs 
somewhat in its pyrethrin contents from the 
other. Table II gives the total pyrethrin 
contents of the flowers from some of the 
plantations analysed at the Drug Research 
Laboratory. 



Table II 

Pyrethrin contents of different plantations 


Plantation 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

xm 

Altitude 

5000 

5000 

6000 

5500 

8000 

5000 

5600 

6600 

6000 

7000 

8000 

6300 

7000 

Percentage of 
total pyrethrins , . 

0-95 

1 ' 

0’96 

1*01 

1'02 

1 ■ ■ ■ . 

I'OO 

0-84 

0-87 

0-76 

0-98 

1-01 

0-99 

0*94: 

i. 

0-94 


Note : The average moisture content of the dry flowers ranged from 8 to 9 ]^er cent. 

(b) Effect of altitude : Table III indicates that Table III 

whereas pyrettam can profit^y be cultivated of altUude on the pyrethrin contents 

at altitudes of 5,000 ft. to 8,000 ft. above sea- 

level, an altitude of 6,000 ft. represents the Plantation I II III TV Y 
optimum height for the cultivation of this — — — : — ^ 

plant in Kashmir with a view to obtain the Altitude 5000 5500 6000 7000 8000 

highest yields of pyrethrin. ^ — 

(c) Method of drying : Series of experiments Percentage of 

were conducted to investigate the best method total ppethrins 0*95 1*02 1*1 1*01 1*00 

of drying pjrrethrum flowers under natural — . 

conditions. Samples of flowers were collected moisture content of the dry flowers 

* Potadax, M. R„ Current Seieruxt Vol. 9. p, 360, 1940; ranged from 8 to 9 per cent. 
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, from plantations situated at different altitudes 
and were subjected to drying by tbe following 
four natural methods : 

(A) Drying in sun. 

(B) Drying in shade. 

(0) Drying in sun for three days and then 
completing the rest of drying in shade. 

(D) Keeping in sun for seven days. 

From, the perusal of the data given in 
Table lY it will be observed that total pyrethrin 
contents are highest in the case of flowers 
dried for three days in the sun and rest in shade. 

The method of drying in shade is also a 
lengthy one and can be only restored if weather 
conditions are bad. It appears, therefore, that 
the best method of drying pyrethrum flowers 
under the climatic conditions here is to dry 
them for three days in the sun and to complete 
the rest of drying in shade. 

Table IV 


Drying of 'pyrethrum fio'wers under natural 
conditions 


Planta- 

tion 

Method 

of 

drying 

Percen- 
tage 
loss of 
moisture 
on 

drying 

No, of 
days 
required 
for 

drying 

Percent- 
age of 
moisture 
present 
in dry 
flowers 

Percent- 
age of 
pyrethrin 
contents 

I 

A 

72-5 

4 

5-7 

0-94 


B 

73-7 

11 

10-4 

0*95 


C 

72‘5 

6 

8*4 

1-01 


D 

72-5 

4 

8-3 

0-92 

II 

A 

72-5 

4 

9-0 

0-98 


B 

73-7 

11 

10-2 

0-97 


0 

73'7 

6 

10-1 

1-00 


D 

: 72’5 

4 

8-1 

0-93 

III 

A 

75-0 

4 

9-3 

0-94 


B 

73-7 

11 

10-6 

0-95 


C 

76-2 

6 

8-8 

0-99 


D 

76-2 

4 

10-6 

0-93 

IV 

A 

78-1 

4 

8-8 

1-04 


B 

77-0 

11 

9-8 

0-99 


C 

75-0 

6 

8-7 

1-04 


D 

76-2 

4 

9-0 

1-02 


(d) Effect of age of the plantation : An examina- 
tion of the flowerheads in respect to the age 
of the plantation reveals a gradual fall in the 
active principle content from year to year. 
This is probably due to the exhaustion of soil. 



The conclusion of Chopra and others^ have been 
confirmed in Table V. 


Effect of age of the plant on the pyrethrin contents 



Percentage of pyrethrin contents for 


1st yr 

2nd yr 

3rd yr 

4th yr 

5th yr 

Plantation I ; 
Altitude 
6500 ft. 

1-05 

1-03 

0-98 

0-94 

0-97 

Plantation II : 
Altitude 
8000 ft. 

1-05 

1-04 

1-02 

1-01 

0-98 


Note ; The average moisture contents of dry flowers 
range from 8 to 9 per cent. 


(e) Number of flowers per plant : In some of 
tie pyrethrum plantations plots were laid out 
for counting the number of flowers on each 
plant. The results are tabulated in Table Yl. 
The plants were divided into three categories, 
viz. heavy, medium and low, according to the 
yield of flowers. The maximum number of 
flowers recorded is 382 while the minimum is 
recorded four only. In another plantation the 
maximum record of flowers in one plant was 714. 

The heavy yielders if selected for seed only 
may ultimately prove of advantage in improving 
the yield of flowers per acre which is at present 
about 4 md. against 8 md. recorded in Kenya, 
Japan and other places. 

Table VI 


Average number of flowers 


Type 

No. of 
plants 
examined 

Average 
No. of 
flowers 
per plant 

Eange of flowers 
per plant 

Maxi- 

mum 

Mini- 

mum 

Heavy 

50 

241 

382 

101 

Medium 

50 

126 

203 

70 

Low 

50 

13 

45 

4 


(f) Development of flowers and harvesting 
time : It is an established fact that the flowers 

i Chopra, I. C., Bhar, M, L., Handa, K. L., Habib- 
uliah, M., Assa Nand, P., Current Science Vob 14, 
p. 104 1945. 
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siiouid be collected when the disc florets are roots of tbe plants. Fortunately it is not a wide- 

tbree-fourths open. It has been shown by spread pest and measures are being taken to 

Chopra and co-workers that pyrethrum flowers control it before it can do considerable damage 

growing in Kashmir conform to the general to the crop. 

rule. Their results indicate that pyrethrin 

contents tend to increase from the closed to Marketing 

the open stage. But when the flowers are Afte/the First World War, Japan became 
fully open this percentage shows a decrease, principal exporter of pyrethrum in the 

This is obviously caused by the increase in ^orld market and in 1935 maximum output 
weight of the flowerheads which follows polli- ^^s 12,500 tons. In 1933 Kenya began 
nation, and the subsequent formation of the commercial production and is now the second 
seeds. This latter growth results in an in- largest producer with an output of nearly 
crease of nearly 60 per cent in the weight of 2,000 tons in 1938. Brazil is the most recent 
flowerheads^. newcomer to the pyrethrum export market 

and its produce in 1938 was 260 to 300 tons^. 
Animals and insects pests The total world production of pyrethrum flowers 

It has been observed that pyrethrum planta- is over 15,000 tons and America is the biggest 
tions on higher altitudes — 6,000 to 8,000 ft. — consumer^. 

are greatly damaged by rats. The rat has been India has been importing pyrethrum flowers 
identified by the Zoological Survey of India as from Japan and Kenya till recently. During 
Microtus {AUicola) roylei (Gray). It resembles the Second World War the supplies from Japan 
very closely Microtus montosa (True). The were cut ofl and those from Kenya were res- 
damage wrought by this pest cannot be tricted. 

accurately calculated but it is in the neighbour- Kashmir has been supplying the pyrethrum 
hood of 1,200 to 1,500 md. of pyrethrum flowers to the Government of India during the 
flowers annually. Indeed the loss appears even war when the foreign supplies were inadequate, 
more than estimated. Although the quantities of flowers supplied 

Generally the two-year old plantation is were far too small for the total amount required 
attacked. The damage occurs during the for consumption, it did help to meet to some 
autumn and winter when there is no other food extent the military requirements during the 
for the rat. The pest burrows into the ridges war. 

on which the pyrethrum plants are trans- During 1941-4:2 when the Kashmir Govern- 
planted to facilitate drainage. This system of ment decided to expand the cultivation of 
planting on ridges is very good from cultiva- pyrethrum on commercial hues under a special 
tion point of view but the rats find a good Pyrethrum Officer, the yield of flowers in the 
shelter in these and are able to inflict consider- following year (1942-43) was about 336 md. 
able damage to the plant. as against 28 md. during the previous year 

So far local indigenous methods of controlling (1941-42). Still more area was gradually added 
this pest have failed.. Experiments to control to the existing pyrethrum area and the yield 
this rat with diflerent chemicals and other of dry flowers in the year 1943-44 was 1,468 md. 
biological controls are in progress, and will be The crop sufltered from the inclement weather 
communicated in due course. conditions in the following year and the output 

Becently an insect pest was also detected in 1944-45 was not more than 1,436 md. in spite 
eating the root of some plants resulting ulti- of more land under the crop than before. • 
mately in their drying up. This insect pest During 1945-46 however the crop yielded a 
was collected from one of the plantations. The better harvest and the yield has gone up to 
insect was collected in its larval stage and has. 2,200 md. The present crop would be released 
been identified by the Forest Entomologist for civilian use in India now. 
at Dehra Dun to be the larva of Melolonthinie The acreage under pyrethrum outside Kashmir 
of the family Scaraboeideae. It is one of the in British India is less than 2,000 acres and the 
beetles whose habit is to feed upon or cut the ® Holman, H. J. A survey of imecticide materials of 
Chopra, i.C-, Dhar, MX., Handa, KX., Habibullah, vegetable origin. Imperial Institute, 1940, London. 

M., Assa Hand, P., /Science, Vol. 14 , p. 104, * Gnadinger, C. B., Pj/reiAntm 2nd Ed. with 

1945. supplement, 1936. 
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area is being increased in Nilgiri Hills, Assam Planning Committee met to consider the post- 
• and Mayurbhani State. Kashmir pyrethrum war requirements of India, pyrethrum was 
has already established itself in India and its discussed and it was revealed that the annual 
insecticidal properties compare favourably with requirements of pyrethrum flowers will be 4,000 
the imported commodity. It is, therefore, to 6,000 tons and were likely to increase to ten 
suggested that in spite of ail the competition times this figure in the course of the next 15 
the Kashmir pyrethrum will have a great years, 
demand in Indian markets. There is in view 
an ambitious scheme for extending the cultiva- Conclustott 

tion of pyrethrum in available open land in Pyrethrum industry, therefore, appears to 
forest areas and poor quality of land from have promising future as the source of much- 
point of view of growing food and fodder crops, needed vegetable insecticide in this country, 
As stated before the land under this crop at both for destroying vectors of disease and plant 

present is approximately 2,100 acres. The pests. Pyrethrum has the advantage over 

scheme envisages to add more acreage annually synthetic insecticides in being instantaneous in 
till it reaches 8,000 acres or so. If everything action and non-injurious to human beings, 

goes well, the total yield of pyrethrum flowers livestock and plants infested with pests. It 

may he increased from 500 tons to 1,000 tons will readily find its commercial application in 
during the course of five to ten years. agricultural and horticultural domains as a 

Eecently, when the Central Government useful remedy against the insect and other pests. 


PYRETHRUM, ALSO ROTENONE, RETURN 

A lthough DDT has proved such a powerful agent in the control of flies 
and insects, pyrethrum and rotenone, the two well-known substances used 
in agricultural and domestic sprays, have by no means been supplanted. 
They were practically munitions of war and were in short supply for civilian 
use during hostilities. Supplies are now on the way to regain their normal 
position in the trade. 

Pyrethrum, variously known as Persian Pellitory and Dalmatian flowers 
according to their place of origin, came originally from Dalmatia, in Yugoslavia, 
but after the First World War the trade was monopolized by the Japanese. 
Later a high quality flower was developed in the British Kenya Colony in Africa j 
and during the Second World War a source of supply was developed in South 
America, At the present, time, Kenya supplies are coming forward and, with 
the anticipation of a good crop this year, it is expected that the position will 
soon be about normal. 

Rotenone, which is derived from derris, sometimes called tuba, originates 
in the East Indies. It is also obtainable from cube and timbo which grow in 
South America. Now that the war is over, East Indian supplies are once more 
obtainable, but they are going mostly to the British Isles, The South American 
supplies are more or less confined to the American continent, and, now that 
government control has been lifted, are once more in the hands of the trade. 
Rotenone is a powerful ingredient in sprays against biting and sucking flies 
and other insects, and is particularly effective against warble grubs, from which 
warble flies emerge . — Dominion Department of Agriculture, Ottawa, Canada, 
Farm News No. 564, August 21, 1946. 
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CRUMB STRUCTURE AS 


AN IMPORTANT FACTOR 
IN SOIL EROSION 



By R. V. TAMHANE 

E rosion, the removal of soil by water 
or wind is taking place everywhere in 
India and a part of the wastage is obvious- 
ly an immediate loss to the farmer— a loss 
almost beyond repair. Much of the wastage 
may not be an immediate farm loss but never- 
theless it is certainly a loss to posterity and 
there are many indications that our increasing 
population may feel acutely the evil effects of 
this scourge of the land now largely unrestrained. 

Erosion robbing fertility of land 

The failure of our Indian soils to give higher 
yields is not only due to the continuous cropping 
and low fertility of soil, but also due to the 
wearing away of the top-soil. It has been 
estimated by American workers that the loss 
of plant food material in soil by erosion is more 
than 20 times the annual net loss due to 
cropping. Duley^ speaking about erosion of 
farm lands says that most of the worn-out 
lands of the world are in the present condition 
•because much of the surface soil has washed 
away and not because they have been worn 
out by cropping. To maintain, therefore, an 
acre yield of our soils at a point where crops 
can be produced at a profit we must make 
every effort to reduce the amount of fertility 
that is carried away by erosion. The Indian 
farmer in many instances does not know just 
what to do to slow down the erosion. He 
does not even recognize the fact that gradual 
erosion working unnoticed is the principal 
thief of the fertility of his land. 

Erosion due to moving water occurs in two 
forms, sheet erosion and gully erosion. Small 
areas are particularly ruined by gullpng while, 
sheet erosion slowly carries away the very 
fertility of the soil. Besides this normal erosion 
occurring under undisturbed natural conditions, 
the American workers have attributed the 
erosion caused by man as ‘ extra ’ erosion 
superimposed on the * normal ’ erosion. 

■^Raley, F.L., Mismuri Agric* Ex^. Sia. B%dh 211, 
p. 23, 1924. 

R. y. TAMHANE, ra. d. (lokb.) is Assistant 
Soil Survey Officer in the Indian Agricultural 
Research Institute, New Delhi 
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Erosion losses 

The efiect of erosion is extremely variable 
from place to place on varying soil and varying 
slope, with varying vegetation cover and 
method of land uses. At Missouri Agricultural 
Experimental Station, it was found that on a 
3*6 per cent slope nearly 41*2 tons of soil were 
washed from an acre of land ploughed 4 in. 
deep. At Texas it was 40 tons per acre on 2 
per cent slope, and in North Carolina, the soil 
loss was nearly 25 jjons per aore^. The experi- 
ments conducted in Bombay Presidency also 
show similar loss of soil which may amount to 
40 tons per acre from clay loam having a slope 
of about 3 per cent with the average rainfall 
of only 23*5 inches®. It is computed that the 
cultivated surface layer of 8 in. thickness would 
be removed in a period varying from 20 to 
54 years. The soil thus removed was found to 
he richer in all plant food material than the 
original soil. Thus, the factors contributing to 
the fertility of soil are lost permanently in a 
large proportion. The plant nutrient elements, 
that are removed by crops can be restored in 
the form of fertilizers, manures and soil- 
improving crops turned under but the soil that 
is once washed out of a field cannot be restored 
except by the exceedingly slow natural process 
of soil-building that requires centuries to 
develop a comparatively thin layer. It would 
be entirely impracticable for human being t© 
replace even a small part of the eroded material 
in a few years. T. G. Chamberlin^ observes 
that to form one foot of soil more than 10,000 
years would be required. 

Structural factors 

Since there are several soil factors that 
influence the control of erosion and runofi, the 
ease with which water can penetrate a soil, 
and the methods to achieve this, are of primary 
importance. Methods of preventing erosion, 
therefore, must cause the water either to sink 
into the soil or flow away slowly over the 

*Bemxett, H. H. and Chapline, W. R., United States 
JDefparPneni of Agriculture Circular, No. 33, 1928. 

® Kanitkar, N. V., Dry Farming in India, 1944. 

Oliaxaberlin, T. C., United States Department of 
Agriculture Circular, No. 33, 1928. 
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surface to a drainage cliaimeL If aU rain 
water were absorbed by the ground upon which 
it falls, soil erosion would be reduced to a 
minimum. To sink the water rapidly in the 
surface, the soil must be very permeable which 
means that it must contain fairly large open 
spaces through which surplus water can drain 
away but at the same time conserving a part of 
that absorbed for plant growth. This porous 
condition is obtained by creating a suitable 
structure, viz. crumb structure. 

Crumb structure explained 

Structure is the aggregation of the ultimate 
particles of soil into large compound particles. 
The colloidal material in the soil under certain 
conditions binds the soil particles together into 
aggregates or crumbs which behave in many 
respects as a single unit. In such a crumb 
or granule, the pore-space distribution is such 
that finer pores inside the crumb hold appre- 
ciable quantities of water available for the 
plant growth, behaving as water pockets, while 
outside the crumbs large pores and cracks help 
the surplus water to drain away freely, thus 
minimizing the surface runofi to a great extent. 
A granular soil will not only absorb, more water 
earlier than the other in a non-granulated 
state, but will also hasten the percolation. The 
dispersion, i.e. the slaking of soil particles to 
form a suspension, is little in such soils with 
the result that the soil does not get washed 
away or eroded so easily ; whereas in a non- 
granulated soil, the individual soil particles 
are so small and so light that they are either 
blown away by wind or get dispersed easily 
in rain water and are carried away freely by 
runofi. It is obvious therefore that the more 
difficult it is to disperse a soil particle in water, 
the less wiU be the tendency to erode. A 
granulated soil is fairly resistant to dispersion 
and consequently to erosion as well. The 
degree of aggregation of a soil, therefore, plays 
a very important role in the erosiveness of a 
soil. It decreases the ease of dispersion and 
makes it more difficult to go into suspension. 
The size of particles is also increased so that a 
higher velocity of water and wind is required 
to transport the soil. Hence the surface of a 
soil subject to blowing, like many of those in 
the drier parts of the country, should always 
contain a large percentage of bigger crumbs 
that will protect the fine material. 

In a poorly structured soil (single-grained 
structure as against compound structure) the 

U 


small particles are either un-aggregated (loose) 
or packed tightly into a structureless mass 
leaving only minute spaces between them for 
the rain water to percolate. Eain water then ■ ^ 

either washes away, quickly carrying away 
the loose soil particles or penetrates with 
great difficulty into the' structureless mass and 
only a few surface inches are quickly saturated 
and the bulk of the rain then runs oS eroding 
the surface as it goes. The greatest harm of an 
excessive soil erosion is the removal of a surface 
soil and the exposure of a low'er horizon of 
poor structure. The subsoil of many soils is 
so lacking in granulation, is so massive, espe- 
cially when exposed at the surface, that it is 
almost impossible by any practical means to 
attain a structured soil suitable for crops. ^ ^ 

How to get a crumb structure 

To get a granular or crumb structure, a soil 
must possess certain properties. It must haye ^ 
enough colloidal material to bind the particles j 
together without which they fall to pieces as 
the sand does. Then, it must have enough 
organic matter and lime. The beneficial efiect 
of lime is to hasten the decomposition of organic 
matter needed to cement the clay particles. 
Cementation of clay particles is the most 
important mechanism enabling mineral soil to " > - 
form crumb structure. Although the exact 
mechanism of crumb formation is not yet 
completely understood, it is known that clay 
particles at lower moisture get themselves 
arranged and adhere to each other with the 
help of organic colloids and calcium ;salt to - 
form a granule, which maintain its form firmly. 
Cultivation at proper time also influences the 
structure. The soil must be cultivated at proper 
moisture content. If the soil is too wet it 
will get puddled and form big clods, but if 
too dry, it will fall to dust. If cultivation is 
done at proper moisture content it will get 
into proper structure. Thus the inherent factor 
to control erosion is the property of a soil to <, 
build a suitable structure. 

Other control measures 

However, structure is not the only means to 
check erosion. The other methods of soil 
conservation, which have been found effective 
in slowing down or controlling erosion, are the 
terracing of the land, the growing of trees, 
grasses and other soil-holding plants. 

One method of reducing erosion from cropped ^ 
area which has been much taken up in the 
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United States is strip cropping, i.e. growing small area of our country receives sufficient 
different crops in strips along the contour so rainfall to maintain intensive agriculture. It 
that the cumulative surface- wash from a this rain water is allowed to run away, carrying 

very vulnerable crop can be reduced. Besides with it the cream of the soil, the loss woulcl 
this, the acceleration of erosion is caused greatly indeed he irreparable. 

by unwise land utilization, which also destroys To know and to make use of the proper 
the structure. Wise land use applying the full measures of protection, we must know our soil 
use of vegetation to protect and to build struc- correctly. No programme of soil and wa'^r 
ture is the real solution. conservation, therefore, can expect to be 

In India, however, the problem is not so successful without an adequate survey of our 
simple. Every acre owner should try to save soils to classify them into different categories 
rain water as much as possible since a relatively and capabilities of proper land use. 

IMPROVING HUMUS CONTENT OF SOILS 

S PEAKING generally, the soils of the Maritime Provinces are naturally 
low in humus. During the war years many farmers have failed to follow- 
recognized farm practices, due to the need of greater production.^ This 
has resulted in the serious depletion of humus in the soil and there is evidence, 
particularly in the specialized crop areas such as potatoes and strawberries,^ of 
serious soil erosion taking place, says Dr C. F. Bailey, Superintendent, Dominion 
Experimental Station, Fredericton, N.B. 

In an area in New Brunswick where strawberries are being grown exten- 
sively, the majority of the growers have had crop failures in recent years. The 
most successful grower of strawberries is a farmer who relies largely upon barn- 
yard manure for maintaining soil fertility. Like most of the growers in that 
area, the common practice is to grow potatoes on the same land four or more 
years in succession, to he followed by strawberries, sometimes preceded by 
beans. In the case mentioned the rotation -of crops followed was not one to 
be recommended as it embraced growing potatoes continuously four years, 
followed by strawberries. However, each crop of potatoes was fertilized with 
approximately 20 tons barnyard manure per acre and the strawberries received 
a much heavier application of manure. While the rotation followed leaves 
much to be desired the annual application of barnyard manure resulted in the 
humus content of the soil being well maintained. Several of the other growers 
in the district have adopted much the same type of rotation except that they 
have added a crop of beans to follow the strawberry crop. These growers have 
been depending largely upon commercial fertilizer supplying only a limited 
amount of barnyard manure to their land under cultivation. Samples of soil 
taken from several of these farms for analysis were found to be seriously lacking 
in humus. Extreme cases such as these are fortunately rare and it can be said 
that most potato growers in "the recognized potato areas of the Maritime Provinces 
try to follow the modern methods of cultivation. Generally speaking, a some- 
what elastic rotation is adopted, depending somewhat upon the acreage of 
potatoes under cultivation. These growers are not maintaining the number of 
livestock they should on their farms and in many cases the acreage in potatoes 
is much too large to provide sufficient humus through the use of barnyard manure. 

In recent years the use of ground limestone has done much to encourage 
the growth of clover in potato-growing areas. This will no doubt result in 
helping to maintain the humus content of potato soils. In view of the im- 
portance of maintaining the humus content of soils, the question of soil fertility 
merits greater attention, otherwise soil productivity will become even more 
seriously reduced and erosion will cause even greater depletion of soil fertility. 

— Erperimental Farm News^ issued by Department of Agriculture, Ottawa, 

Canada. 
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SOME ASPECTS OF MAN-MADE SOIL EROSION 

AND CONSERVATION FARMING 

By P. V. C. RAO 


M N average Indian peasant endeavours to dairy-farming, there is a tendency to overgraze 
extract the maximum possible yield from the pastures resulting in the extermination of 
his holding by means of primitive cultural forage crops and waste of animal manure, 
practices, and when he finds himself unable to 
make both ends meet with the returns, he Misuse of soil 

heaps up encumbrances on his rights to the heavy rainfall regions of the coastal 

holding which ultimately passes into the neg- ])elts, especially in the delta areas, rice is 
lected estate of an absentee-landlord creditor, grown on an intensive scale without proper 
Now the peasant becomes the tenant and he crop-rotation, and signs of soil exhaustion and 
intensifies the exploitation to meet ms own g^lly erosion are apparent in many sections, 
and the landlord’s dernands, with no perma- relatively 

nent interest in the well-being of the lancL Ihis certain parts of the surplus districts is 

kind of speculative economic interest m the land original high productivity 

has been responsible for its degeneration and combined with the use of fertilizers, 

consequent exposure to wind and water erosion, peculiarity with the difierence in the natural 

^ ^ . - fertility of the soils is that certain types of soils 

Protective and destructive systems of do not produce well from the start unless special 
farming attention is given to make them productive; 

Under certain conditions some types of others produce large crops for a short time and 
agricultural practices lend themselves to soil then rapidly diminish in fertility, while others 
maintenance, while other systems are conducive known as " strong soils remain productive for 
to sail depletion. A system of farming that many years without attention to their fertility, 
keeps the land in continuous cultivation is a But even the strongest soils will wear out in 
destructive system, since very often it does time unless they are intelligently managed: It 
not provide for a return to the soil of much- is due to such improper management and 
needed humus and plant nutrients. This is maladjustment of crops that even the best of 
particularly true on land that is rolling or the fields is becoming less productive. Steps 
hilly and for this reason subject to erosion. On for soil-rebuilding must be taken up in these 
the other hand, a system of cultivation that areas, but not only are time and money required 
keeps much of the land under cover, such as for this purpose, but during the process the 
trees and grass, is protective and also conducive returns will slightly diminish in the initial 
towards the enrichment of the soil. But the stage. Hence conservation methods are not 
various systems of farming that by their very possible to be adopted by individual farmers on 
nature are soil-conserving cannot be adopted their own initiative and most of them cannot 
as a whole everywhere. afford the initial capital outlay with their 

Pasture and close-growing crops such as debts and other obligations. Therefore, there 

hay and small grain protect the soil admirably is the invidious process of soil misuse, the 

well against erosion. Dairy-farming systems result being lower yields, lower production and 
are well-adapted for this purpose and are quite food-shortage, 
profitable near' the urban areas. But more 

than often djue to want of organization in Evil effect of producing cash crops 

P. V.C. RAO is a Corporate Member of the Another staggering feature is the incessant 

American Society of Agricnltural Engineers. In and exclusive growth of cash gain crops such as 

this article he has dealt with erosion of soil ,a$ cotton and tobacco. In this system of farming, 

cause y arming practioea. [ little vegetable material or animal manure is 
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returned to the soil, and due to tlie continuous 
rigorous extraction of plant food and the poor 
defence against runol! offered by these crops, 
the land becomes rapidly sterile and unproduc- 
tive. This is how the once surplus districts of 
the Northern Circars are rapidly turning into 
deficit areas, and the lands of the arid regions 
of the Deccan plateau, which have already been 
badly mauled by wind and water erosion, are 
allowed to deteriorate still further by the 
destructive practice of exclusive cash-crop 
production. 

Evil effect of deforestation 

Instead of adopting measures to correct the 
existing wasteful farming practices and to 
reclaim the vast expanse of eroded and eroding 
land by conservation methods, the agricul- 
turists are being encouraged to abandon their 
holdings in which the yields have fallen below 
the line of profitableness, and migrate to forest 
areas which are cleared and brought under 
cultivation. When the plains are already 
groaning under the agony of floods and runoff 
due to the barren hill-sides, it is a dangerous 
policy to reduce the forests any further in 
order to bring in a few hundreds of acres under 
cultivation. The first stage of soil misuse 
starts with the clearing of the natural forest 
and erosion sets in when the exposed land is 
subjected to indiscriminate and intensified 
cultivation. In this respect, the hilly regions 
are more vulnerable than the flatter surfaces. 

Uneconomical farming of small holdings 

Unfortunately, in our country the holdings 
are fragmented to such an extent that in 
numerous instances establishing a system of 
farming with individual farms as separate 
entities, that will conserve soil and produce a 
desirable family income, is extremely difficult. 
The idea of a small farm and economic indepen- 
dence is too often a m3rth except under very 
favourable circumstances. Exceptions are to 
be noted for certain types of small farms 
devoted for fruit and truck-crops and poultry 
breeding. But, such types are restricted in 
number and suited only to some favourable 
sections of the country. Obviously, the destruc- 
tive cropping systems may be in use on large 
as well as small holdings. But small farms of 
any type, especially when subjected to conti- 
nuous cultivation of soil-depleting cash crops, 


are less readily adjusted to conservative farming 
than are the larger farms. The more econo- 
mical and effective operations possible on the 
large ‘farms are impossible on the smaller ones 
in which the labour is inadequately employed, 
the equipment is expensive in proportion to the 
area handled and the total production, resulting 
in inefficiency and low income. 

Remedy 

The situation can be remedied only by consoli- 
dation of holdings into economical units and 
cooperative farming. But,- these measures 
should not preclude or necessarily precede State 
action in the enforcement of essential conserva- 
tion practices on a mass scale irrespective of the 
extent of individual holdings. 

Problem of farm tenancy 

Farm tenancy is yet another problem affect- 
ing land-use practices. Absentee or non- 
operating farm ownership and the tenancy 
often cause the tenant and sometimes the land- 
owner to be interested only in the highest possi- 
ble immediate income from the land regardless 
of its future productivity. Many landlords have 
a tendency to extract as much as possible from 
their lands every year and commonly select their 
tenants on the basis of the prospect they offer 
of raising the largest possible crop in the year 
immediately contracted for. Furthermore, they 
naturally endeavour to throw upon their tenants 
as much as possible of the repair costs. Essen- 
tially, the same policy is followed by landlords 
with good financial standing and with no 
particular dependence upon agricultural incomes. 
Tenants are allowed to exploit the land freely. 
Generally, over-cropping and specialization 
in the production of soil-depleting crops are 
characteristic features of tenant-farming. 

The reason for the exploitative interest of the 
tenant is not far to seek. Farms are ordinarily 
rented for short terms without assurance of 
renewal ; and renewals, if granted at all, are 
commonly withheld until harvest time, or until 
a few weeks before the expiry of the lease. 
With such short-term arrangements, a tenant 
has little inducement to apply himself and his 
capital for anything except short-term exploita- 
tive enterprises in which soil maintenance and 
improvement work have no part. The un- 
certainties of his occupancy and requirements 
of his lease dictate beyond any measure of 


MBBUABY, 1947 


87 



BKOSION AND CONSEEVATION FARMING 

*. the leases have developed in snch a way as to 
L leave landlords free to sell the farms tenants 
-frpp to move and both free to exploit the soil 
” Mscriminately. Neither landlord nor tenant, 
Ws desired to accept any great responsihihty 
towards the welfare of the soil, each takmg only 
aTransitory interest in its use m the quests for 

qmck gam.^^e importance that these 

mahadiustments in the system of tenancy are 
^^nt an end to, by means of legislative measures 
out- m order to save our agriculture from the throes 
of erosion and exploitation, by man as we as 
by nature. ■ 


,rop8hecangrowanuwnu.uv.- 

keep to advantage. Hence, Im is 
iucer of cash crops such as cotton 

ent that the tenant generally has 
irance of renewal of his lease if he 
e farm weU has little value because 
imived of the fruits of the improve- 
n his labour and investment, due 
being let out at a higher rental to 
,nt’or sold out at a higher price. 

at leasing arrangements, are out- 

customary practices designed for 
of the land. In short, 


SAND drift cure 

has been suggested as a possible 
in the Mallee areas, of Victoria, 
llowing a tour of inspection, is to 
rnd’ Water Supply Commission, the Hands 
evolve plans, when the rye com 

headache for many years. , Oyer 
removing drift sand from irrigation 
; financial year, just ended, it was 


L AEGE-SCALE planting of rye corn 
cure for wind erosion and sand 
Australia. The Premier, Mr Ca 
can a conference of the State Rivers 
Department and the Soil Erosion Board to 
suggestion will be considered. -rr* j. 

The MaUee country has been Victoria s 
the past 20 years the average yearly cost ot i 
cSnnels haJ been Es. 7,49,572. In the last 
E,s. 34,80>200. 

Farmers woidd have to cooperate with t. 
“SrMaUe?^ present is exhftiting 
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Labs and Fields 


COTTON BOLL-WORM C0NTT?0L BY GENES 

O F the major pests of cotton, the three these pests, though the existence of differences 
boll-worms (spotted boll-worms— between these of degrees of susceptibility and 
msulaoia and Fabia, and the pink boll- preference for a particular species of boll- 
worm — Platijedm gossypiella) are most destruc- worm have been recognized. The possibilities 
tive, the total annual loss of kapas (seed cotton) of selecting for resistance, even of a limited 
yield being 30 to 60 per cent, and the loss in degree, within^ the species, is worth investiga- 
cash value of the crop to the cultivator running ting. Meanwhile, increasing attention is now 
into crores of rupees. The Indian Central Cotton being paid to hybridization between species, 
Committee soon after its inception interested especially since the discovery in 1937 of the 
itself in this important problem and financed remarkable alkaloid colchicine which is a new 
generously many schemes, in Bombay, Punjab, tool in overcoming sterility barriers that usually 
United Provinces, Central Provinces, Hyderabad follow in these interspecific hybrids. It has 
and Sind, for investigating the life-history of definitely opened a new field of research to the 
these pests, and working out control measures plant breeders. 

that would be within the reach and capacity of Cotton workers in India and elsewhere are 
the ordinary cultivator. paying increasing attention to the wild relatives 

The boll- worm is a very voracious eater and of our cultivated cottons with a view to introduce 
feeds indiscriminately by boring into young from these such economically useful characters 
and old flower buds, and particularly the as resistance or immunity to diseases, pests and 
developing seeds of bolls. The destruction to drought by transferring some of their heredi- 
the crop is mainly in the loss by shedding of tary elements or genes to the cultivated cotton, 
these potential bolls. Besides this the quality In the Cotton Genetics Hesearch Scheme at 
and cash value of the hapas picked goes down Indore financed by the Indian Central Cotton 
considerably due to the presence of unclean Committee, particular attention is being paid 
hapas with tainted and immature lint. If the to a wild cotton from Arizona and Mexico, 
attack 'comes early in the season the crop Gossypium Thurheri (G, trilobum) having 26 
maturity is very ‘much delayed.’ The worms chromosomes, the same number as found in 
that are responsible for aU this destruction the cultivated Asiatic cottons. It is a strange- 
are the larvae that hatch out of the eggs laid looking plant with very small bolls and seeds 
in hundreds on the plant by the moth. Of the and without any lint, so much unlike our culti- 
various control measures tried, that of the vated cottons that it was considered some years 
clean-up measures in the off-season, the up- ago as a different genus altogether, Thurberia 
rooting of all cotton plants and malvaceous thesp^ioides. This wild cotton has been report- 
weeds for the spotted boll-worm, and the heat- ed already from various places and also found 
treatment of seeds to kill the pupae of the at Indore to be completely immune to the attack 
pink boll- worm are found to be the most of all the species of boll-worms. It crosses well 
practicable. Adoption of such meas’ires to with our cultivated American and Asiatic 
check the population of the pests was found to cottons, and the resulting hybrid though it 
give a 20 to 26 per cent increase in yield, flowers profusely, is sterile duetto lack of viable 

There is yet another control measure so far pollen formation. The chromosome number of 
unexplored by research workers — ^the introduc- its hybrid (26) with Asiatic cotton has been 
tion of hereditary (genetic) resistance or doubled by Harland, and Beasley in America 
immunity to the boll-worms. All our cultivated through the use of colchicine and the resulting 
cottons, desi or Americans, are susceptible to hybrid, which has 52 chromosomes, is found to 
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cross successfully With the 

also having 52 «^f,f°®°Xed S Indore and 
^ have been successful produced at mao 

worm resistance of the y voting and 

i. f„„«d ftrt tie »«««”>■“* a.Jnef .nd 

old flower buds of ^ ■hall-worms but 

r“.?' fs » wSo«. ti.! 

Wtibffity, to boE-wor™ 
Lown in appUed entomology. This pro bieim 

S ilmuniVof IhuTberi and susceptiWity of 

Jhe^Stivated cottons has been studied else- 
where and various plant characters such as 
wnere anu r smoothness and 

non-hairiness of plant paws, , . . of 
smallness of the bolls, and 2sis. 

the seeds, have been supposed ^ 

tance The work on pest of wild cottons a 
Coimbatore has definitely proved that smaj- 
riToi the boll at any rate has nothmg to 


do with the immunity ®”boUs *Sn 

Tllieri*/!®* Kttatttd by boll-woims. . 

rt t 

Chromosomes pair only ^th Je o^ 

13 Thurberi chromosomes “d “ot 
Asiatic chromosomes, thus leavi § .^g over 

of the gene or genes for J , j^osomes. 

from Thurberi to the- Asiatic set ® transfer 

A more fruitful line of work would be f t 
the immunity to Asiatics 

sterile undoubled hybnd ^^^nces of 

back to Asiatics. Though .j-g every 

getting this back-cross are ^emo^.^^ 
attempt is being ma e . . obtained by 

Once such a transferred Asiatic is ob 
crossing this to Thurberi the rigM 

chromosome number of this of 

sort of material for conferring Ae 
immunity to the Americans will beco 
available. (V.G.P.) 


^'1 *■.' 


DDT FOR POTATO MOTH 

j-iXPERIMENTS conducted by Mr 

M Wales Department of Agncidture^ much more effective 

<^-^moschema operaculeUa) indicate that :^„ciTr available for this purpose. 

H.a. de™, ,hioh ™ tb. best 

I. lb. spring of 19M KDI f f "7 "Xd to ijv.sti^t, if pcsoibilioet 
ments, with such good results that it y sunerior not only to derris 

further. In all subsequent ffexachloride) in controlling 

but to aU other insecticides mcludmg 666 (benez^e aex 

'the pest in the foliage. At Miltho^e and West ^jnd ^f^er 

possible to ehminate completely all breeding m the loUage winmn 

commencement of apphcations. heavily infested. Tire 

In aU these experiinents the untreated plots ^^h^ ^7^ 
material was equally effective whether used P , i^a^pgack spraying 
or as 0-1 per cent spray. The renuhs ^ with 

and dusting equipment with which the plants thorough 

in«o(icido *th power equipment it M 

co^rei.— Australian Agricultural Newsktter, Release JNo. AtjiSi /lo . 
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You ask answer 


Enquiries regarding agriculture and animal husbandry should be addressed to the Directors of 
Agriculture and Veterinary Services in provinces and states. This section is reserved for replies 
to selected letters in cases where it seems that the information may be of general interest. 

Q. I ^?e heard of Brazil’s ^woiidtr . tree — babassu groves are stated to be very dense 
babassu (spelled ^ babacu ’ by the Brazilians with about 500 trees per hectare of land (i.e, 
themselves). Can you furnish detailed inforipa- about 2*47 acres) ; half the trees however are 
tion regarding this tree. As Brazil is more or unproductive. The annual yield per acre is 
less in the same climatic zone as India, was the between 500 and 1,800 nuts, with an average 
question of planting the babassu tree in this of 800. The method of harvesting is to pick 

country ever consldered."--K.K.C. up the nuts from the ground when they have 

A, The scientific name of babassu is fallen. The most common method of shelling, 

Orbignya Speciosa. There is no mention any- although laany types of machines have been 

where of its having been grown in India, tried out, is by using the common axe which 

in his hook, Tropical Planting and the best results. The oil content of 

Gardening does not mention this tree. In the nut is stated to he 68 per cent and is used 

Brazil the plant is stated to grow wild and no Brazil for soap-making and the manufacture 
efforts in the direction of planting or cultiva- vegetable fat. Becently some ripe nuts of 
tion are apparently being made. The tree the Brazilian babassu were obtained from South 

belongs to the palm family and grows cMefiy America for planting on Indian soils. B.S.K. 
in the States of Maranhao and PiauL The J.E.K.M. 


DRYING FRUIT BY SEARCHLIGHT 

A n attempt is being made in Australia’s Murray Valley — rich irrigation 
country — to dry vine fruits by searchlight, because dehydration plants 
cannot cope with the crop. Weather conditions have drastically 
restricted the usual sun-drying operations. 

A complete army mobile searchlight unit was rushed from Seymour military 
depot, Victoria, to Redciiffs, following a request from the Federal Minister for 
Agriculture, Mr Scully, to the Minister for the Army, Mr Forde. The experi- * 
ment with searchlight drying is being conducted by officers of the Council for 
Scientific and Industrial Research, in cooperation with growers. 

The estimated total Australian harvest of grapes has already been reduced 
to 70,000 tons by weather conditions. A normal harvest amounts to 105,000 
tons, 90 per cent of which comes from the Murray Valley Of the 70,000 tons, 
51,000 tons was earmarked for Britain, but only 40 per cent could be sun-dried. — 
Australian Agricultural Newsletter, Release No. AGN /ISO. 
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What's doing in All-India 

BIHAR 

B. N. SARKAR 


D URIlSrG tile quarter ending 30 June, 
1945 rainfall was general throughout the 
province. The precipitations during April 
and May were above the normal while during 
June, it was subnormal for most parts of the 
province. 

Harvesting of rahi crops was completed, also 
the threshing although it was frequently 
hampered by rains in several places. Due 
to the damage caused to the rahi crops on the 
threshing floor by frequent rains, the quality 
of the grains was very adversely affected and 
it is apprehended that there may be a scarcity 
of good seeds in the province in the coming 
rahi season. To meet this contingency, how- 
ever, the Department of Agriculture has 
arranged, with the Punjab Government through 
the courtesy of the Food Department of the 
Government of India, to obtain 40,000 md. of 
good wheat seed for distribution amongst 
wheat growers in Bihar, Preparation of lands 
and sowing of bhadai and paddy crops continued. 
Due to frequent showers during the hot 
weather, the sugarcane crop did well in spite of 
the interference with intercultural operations. 
Of the varieties planted, Co 453 appears to have 
done well. Amongst the Bihar seedlings, 
BO 10 and BO 11 are reported to betaking 
headway. The Watch and Ward Service 
returns show a recurrence of the whitefly trouble 
in Shahabad district and steps are being taken 
to control this menace in the very beginning. 
The beneficial results {xornTrichogfamma releases 
in resp^t of stem and root borer control were 
once again confirmed in the experiments laid 
out in Champaran under the auspices of the 
Central Sugarcane Eesearch Station. It is 
obvious that, next to the release of resistant 
varieties, biological control offers the most 
easily adaptable means that the Department 
can put out for controlling the attacks of the 
pests. 


B, N. SARKAR, o.b.b,, is Director of Agricul- 
ture, Bihar. ' 


The condition and prospects of all other 
standing crops remained fair. 

* Grow more food * drive 

This campaign has been receiving the best 
attention of the department. The Minor 
Irrigation Schemes started by the Department 
are making fair progress. The scheme com- 
prises of sinking of wells, construction of bunds, 
pynes and tanks. The Government subsidize 
such schemes (entailing a maximum total cost 
of Es. 3,000) to the extent of 50 per cent of 
the total cost. The results achieved till May 
1946 are : 

No. of schemes sanctioned 7913 

No. of schemes completed 3654 

No. of schemes under execution 1299 
Estimated area benefited 690,000 acres 

Cost of completed schemes ^ Es. 17,50,000 

Exhibition and fairs 

There has been of late considerable expansion 
in the publicity and propaganda activities of 
the Agricultural Department. Agricultural 
exhibitions and fairs are a regular feature of 
its activities. The Annual Fruit Show of the 
Bihar Horticultural Society held at Patna on 
15 and 16 June last which was opened by His 
Excellency the Governor of Bihar in the 
presence of a distinguished gathering including 
the Hon’ble Minister of Development was a 
great success. Despite the general failure of 
the mango crop this year, exhibits of excellent 
qualities belonging to no less than 60 varieties 
were presented from various parts of the province. 
The Exhibition revealed the existence of at 
least 12 very superior varieties of mangoes 
in the Islampur — Bihar Sharif area not 
commonly known. Of these Misri (also called 
Baddu-'ka-Kelwa or Afzal-fasand)^ MisriJcand, 
Mahhoohy Safaida^ Sahja and Benazeer were 
considered to surpass most of the best-known 
varieties. Exhibits of fruits, fruit-products and 
nursery stocks were presented in 30 different 
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classes. Over 2CX) exhibitors participated. 
Cups, cash prizes and certificates were awarded 
in all classes of the Show which was greatly 
appreciated by His Excellency and the public. 

Large-scale distribution of seeds and 

manures 

In the beginning of the ‘ grow more food ’ 
campaign, large quantities of seeds had to be 
purchased, by the Agricultural Department 
from farmers cultivating improved varieties of 
crops for supply to other cultivators needing 
the seeds. There was, however, no guarantee 
about the purity of the seeds or the uniformity 
of their quality. Eecently, a system of regis- 
tered growers has been introduced and rigid 
standards of quality for the purchase and distri- 
bution of Departmental seeds have been laid 
down. A start has been made with the scheme 
for multiplication of improved seeds of paddy 
through the registered growlers and the distribu- 
tion of the seeds to other cultivators requiring 
them. Without such a system of registered 
growers, it was beyond the production capacity 
of the existing Departmental farms to meet the 
ever-increasing demand amongst growers for 
superior seeds. Under the scheme, pure farm- 
grown improved seeds of paddy are supplied to 
growers of established reputation who take 
interest in their work and who agree to register 
themselves with the Department as its recog- 
nized agents for multiplication and supply of 
improved seeds. They are required to furnish 
a cash security of Bs. 50 and are required to 
apply on the prescribed form. The pure seeds 
are supplied to them on cash payment of its 
value or on credit to be realized at the time 
the produce is purchased back from them. 
They are required to keep the seeds supplied 
them pure, to grow and rogue the crop grown 
from it under strict Departmental supervision 
and control and to thresh the entire crop on a 
separate threshing floor. They have to supply 
the produce of the acreage for which they register 
(or at least ten times the quantity of seed 
supplied) in pure condition to the Department 
at market rates after harvest (between 1 
January and 31 March) in addition to which the 
Department agrees to pay them a subsidy at 
the following rates : (a) Be. 1 per md. for the 
first 100 md., (b) Bs. 1-4 per md. for the next 
100 md. and (c) Bs. 1-8 per md. for all supplies 
beyond 200 md. 


This arrangement has resulted in consider- 
able improvement in the quality of seeds. Out 
of 16,000 md. of improved paddy seeds re- 
covered from registered growers during the last 
harvest, about 9,000 md. have again been 
distributed to registered growers, 2,850 md. 
have been handed over to the Cooperative 
Credit Agricole for distribution through their 
Departmental agency and 4,150 md. have been 
supplied to small growers on cash payment. 

Since the launching of the ‘ grow more food ’ 
campaign, the Agricultural Department has 
distributed the following quantities of seeds : 


1942- 43 

1943- 44 

1944- 45 

1945- 46 


30,638 md. 
83,100 md. 
52,935 md. 
86,190 md. 


The work of supply of^manures to cultivators 
has now been taken up by the Credit Agricole 
Section of the Cooperative Department which 
is doing very good work in this direction. 
Between March and May 1946 alone, the quan- 
tities of manures distributed were (1) oilcakes 
20,390 md. and fertilizers 12,860 tons. 


Extension of irrigation facilities 

At the instance of the Hon’ble Minister of 
Agriculture, as an emergency measure, increased 
irrigational facilities were ofiered in the Bam 
Nagar and Manihari canals in Champaran to 
irrigate an additional area of 8,000 acres. 
With a view to persuade cultivators in this 
area to take advantage of this facility, the 
Government ofiered a subsidy of Bs. 5 for each 
additional acre (over and above the previous 
year's acreage) cultivated on this account and 
for this, a sum of Bs. 40,000 was sanctioned. 
This measure is estimated to bring in an addi- 
tional production of nearly one lakh maunds 
of foodgrains in the province. ^ 

Beneficial measures under contemplation 

The measures under this head under consi- 
deration of the .Government are; 

(a) Increasing the Government subsidy for 
Minor Irrigation Schemes from 50 per cent to 
75 per cent of their total cost. 

(b) To subsidize tube well installations for 
irrigational purposes to the extent of 50 per 
cent of their cost. 

(c) Eevivai of the pre-war system of demons- 
tration of the practical advantages of improved 
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seeds, manures, implements and improved from nutritional points of view, particularly 
" methods of cultivation on cultivators^ plots on fruits and vegetables. 

a more elaborate scale. (8) To reorganize the scientific research on 

agricultural problems in Bihar. 

Eleven-^point plan of agricultural develop'^ (9) To intensify demonstration and propa- 
ment ganda for agricultural improvements. 

In introducing the agricultural budget in the (10) To develop agricultural education and 
Legislative Assembly of the province on 25 training. 

June, the Hon’ble Dr Syed Mahmud unfolded (11) To undertake measures for the improve- 
the outiines of his 11-point plan for agri- ment of agricultural marketing in general, 

cultural development in the province. These He also invited the cooperation of all members 
11 fundamental points are : of the House to help him in carrying out this 

(1) To make agriculture in Bihar independent 11-point agricultural developmental scheme, 

of the vagaries of the monsoon. For this purpose, he suggested the formation of 

(2) To consolidate holdings by cooperative a Provincial Agricultural Development Board 

farming and by other means. in which each district would be represented 

(3) To reclaim the waste lands. ’ by M.L.A. or M.L.C. wi h a few other experts 

(4) To undertake large-scale multiplication of in practical farming with the Minister-in- 

improved seeds and ^ distribution of seeds, charge as Chairman, the Parliamentary 

manures and implements. Secretary (Development) as Vice-Chairman and 

(5) To conserve and develop manurial the Director of Agriculture as a Member- 

resources such as cowdung, cattle urine, town- Secretary of the Board. He also proposed to 

refuse, oilcakes, etc. and to launch a campaign invite suggestions from all quarters for agri- 

of compost-making in villages. cultural developments of the province covering 

(6) To undertake measures for control of the points mentioned in his speech and offered 

plant diseases and pests. a cash prize of Rs. 1,000 for the best paper on 

(7) To develop cultivation of protective foods the subject. 


JAMMU AND KASHMIR 

JIA LAL RAINA 


D uring war days, the poplar and coni- 
ferous fuel wood was mostly used for the 
production of the shook for the military 
supplies. This adversely affected the fuel 
supply of the country and thus the price of 
fuel and timber shot very high. The Govern- 
ment and private fuel plantations were reck- 
lessly exploited. The large stretches of land 
that were once under such plantation in both 
the provinces of Jammu and Kashmir were 
converted into bald areas, now subject to 
serious damage of soil erosion. In order to 
check this national loss and to cover up these 
bald stretches of land and to build up future 
fuel resources, His Highness’ Gov^nment, on 
the recommendation of the Director Of Agri- 
culture, sanctioned the tree plantation scheme. 


JIA LAL RAINA, m.sc. (hons.), is Entomologist 
to the Government of Jammu and Kashmir. 
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- Arbor day 


To give the scheme of tree plantation a 
workable shape arborday on the same system 
as is prevalent in U.S.A. since 1865 and other 
foreign countries was suggested. This scheme 
was approved by His Highness’ Government 
by issuing a proclamation to the effect. A day 
was officially appointed for the annual planting 
of trees by the cultivators, lumbardars, zaildars, 
students of colleges and schools and all other 
Government officers. Each individual had to 
plant a few trees. The day is to be recognized 
as a public holiday and will vary in different 
localities of Jammu and Kashmir according 
to the plantation season. This day in Kashmir 
Province was enjoyed with jubilation. Every 
one planted a few trees either in his private 
land or Government Khalsa land. The planters 
in Kashmir had an easy job to do. Simply the 
leader branches of wiUow and poplar were 
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removed and planted in very large numbers 
on roadsides, swamps and on the banks of 
rivers, nallahs, and rivulets. Tbe planters 
did this not only for the love of the work, but 
with the hope of sharing the profits on 50 : 50 
basis with the Government wherever such 
plantation was done in Government Khalsa 
lands. 

The move in this direction made by His 
Highness’ Government was not simply based 
upon the production of the timber and fuel, 
as is being considered by most of the gentry 
in the city, but appears to have been designed 
to turn waste and poor pastures to better 
account, to provide shelter from wind and to 
stem the violence of the storms and to check 
the soil erosion. 

From an economical point of view the regular 
afforestation on such fixed arbordays, an annual 
function now, will raise the national wealth of 
the country in general. A willow and a poplar 
plant when once it takes the root, develops in 
a very short period. In about a decade from 
the date of plantation a willow will be ready for 
removal. At the end of this period it will 
serve as fuel or will provide wood for bat 
industry with commendable returns. Not only 
that, in the intervening period on every second 
year it will give an ample quantity of the 
loppings — a very important fodder for the sheep. 
Under the present condition Kashmir alone has 
about eight lakhs of sheep and if the fodder 
is increased it is sure to raise the number. This 
increase in the number of sheep will produce 
more farmyard manure and this in return will 
improve the condition of the soil and will 
make it more productive. 

Kashmir fruits 

As in last year the Department of Agricul- 
ture remained very busy in organizing the fruit 
supply to the Military Department. This year 
the fruit was graded, sorted and packed in 
Kashmir and then directly despatched to the 
various centres in and outside British India 
by the Eoyai Indian Army Corps. The system 
of grading was very much organized on the 
recent methods of technique. At each centre 
a big area of land was enclosed and covered. 
The suppliers were allowed entrance with their 
fruit on one side and the sorted and graded 
standard packages of fruit came out fcom the 
other side, where these were weighed, sealed, 


labelled and despatched. In ail about 1, 
cases weighing about 70,000 md. net fruit of 
apples of different sort were graded and des- 
patched. All this fruit was individually 
wrapped in paper and the army personnel 
supervised this work at all the working centres. 

Entomological work 

During the winter season the Department of 
Agriculture remained busy with the control of 
insect pests of fruit trees. Spraying was 
conducted on all the deciduous fruit trees 
against San Jose scale and Woolly aphis insects. 
The season thi'oughout remained dry and offered 
a good opportunity to the entomological 
workers to attend to the maximum work. In 
all about a million fruit trees including the 
nursery plants were sprayed. About 32,000 
gallons of diesel oil ‘A’ and 11,000 ib. of 
fish oil soap were used as insecticides. 

Rationing of the diesel oil ‘ A ’ was a tough 
job to attend. Great difficulty was felt by 
the Departmet of Agriculture, in meeting the 
greater public demands. Every effort was 
made to distribute the oil proportionately on 
a fixed scale, but with all that the total quantity 
available was not sufficient to meet the increas- 
ing demand. Many orchards remained un- 
sprayed. These unsprayed gardens will have to 
be attended to by the Department in the 
summer months when fresh supplies are 
expected (summer quota). The summer spray 
consists of lighter doses of the insecticides, 
and simply serves as a temporary relief. It 
saves the fruit from the specks only and does 
not cope with the progress of the insect on the 
remaining plant tissues. 

A^his brassica made a threatening appearance 
this year on the English vegetables. Almost all 
the growers rushed to the Government Ento- 
mologist for help. The use of fish oil soap 
2 to 3 chattacks to a gallon of water was 
recommended. Free machinery was supplied 
to all these growers for spraying the insecticide. 
In almost all the fields infested with the aphis 
the control measures were applied with great 
success. 

* Grow more food * campaign 

The importance of the ‘ grow more food ’ 
campaign was very well realized by the people 
of Jammu and Kashmir. Large waste land 
areas and even the land under fiower gardens 


FEBRUABY, 1947 


what's DOIHG in ALL-INDIA 


and green-sward at some places were plonghed 
* and brought under crops, especially maize and 
potatoes. This voluntary sacrifice on behalf 
of the public will put in the market many a 
thousand maunds of maize and potatoes and 
wiU thus save the lives of many starving men. 

District work 

To eliminate cross pollination in the English 
vegetables raised for seeds, it was considered 
essential to isolate the various strains of the 
same crop. As such these strains were culti- 
vated at great distances from each other. The 
Department of Agriculture was very busy in 
attending to it and every efiort was made to 
make the scheme a success. The Depart- 
ment has succeeded in avoiding cross pollina- 
tion and it is hoped that the seeds that will 
be supplied to the Indian market will be pure 
and true to the type. 

Eegarding the distribution of the improved 
seed, wheat Ford IP14, IP120, Marshel 
No. 3, were distributed to selected growers for 
seed multiplication. Chinese rice has proved 
to be a very high yielder and in almost «.ll 
cases the yield has • been doubled. This rice 


has demonstrated its quality without any 
further efiort from the Department. All the 
rice cultivators are keen to obtain all the seed 
requirements from this type. 

Agricultural shows 

The Department of Agriculture took part 
in an annual function in the State Exhibition 
of 1945, held at the Exhibition grounds, Sri- 
nagar. Various types of fruits, vegetables— 
English and local — , paddy, wheat, etc. were 
exhibited. Insect pests of various fruit 
trees and crops were shown and their method 
of control explained. Apiculture and poultry 
farming were also demonstrated. The flower 
show too was arranged as usual. Large number 
of flowers of various sizes and hues were 
exhibited by the growers. After judging the 
same prizes were given to the best of the lot. 

In the district a show was held at Shopian. 
There was a large gathering of the people who 
had rushed to the spot with their exhibits 
especially fruit. Lectures were delivered by 
the stafi of the Agricultural Department. 
Cinema shows were also given. Later on prizes 
were given for the best exhibits. 


TRAVANCORE 

P. PADMANABHA IYER 


T RAVANCOBE produces rice only to the 
extent of nearly 40 per cent of her require- 
ments. The deficit used to be imported 
from Burma and Siam. The area, suited to 
paddy cultivation, being limited by the 
peculiar geographical features of the State, great 
stress is laid on maximum possible production 
on scientific methods. Having regard to the 
repercussions of the world-wide famine condi- 
tions on the State, close on the heels of the 
cessation of hostilities, the ‘ grow more food ’ 
campaign, initiated by the Agricultural 
Department during the war, has been intensified 
and invigorated. 

Bonus to cultivators 

Special bonus will be granted to every culti- 


P, PADMANABHA IYER, b,a., m.so., is 
Biochemist, Compost Scheme, Travancore. 


vator, who will, within the next six to eight 
months, raise such crops as paddy, mgi, tapioca, 
sweet potatoes, yams and vegetables, on new 
land or land tW had been lying fallow. The 
bonus will be paid at the rate of Rs, 10 per 
acre for cereals and tubers and Rs. 20 per acre 
for vegetables. A minimum area of 10 cents 
should be put under cereals and tubers and 2 
cents under vegetables for entitling cultivators 
to the bonus. The crops will be conjointly 
inspected by the nearest Agricultural and 
Revenue Officers and bonus awarded on the 
basis of their recommendation. 

Minor irrigation works and subsidy for 

sinking wells 

The Department of Public Works has been 
directed by the Government to execute expedi- 
tiously aU urgent minor irrigation works within 
two months, suspending the normal activity, 
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witli a view to enabling tlie entire stafi of tbe 
Department to devote tbeir time and attention 
to tlie works in question. A subsidy of Rs. 100 
per well will also be given to ryots for sinking 
wells. 

Distribution of manures and seeds 

Arrangements bave been made by tbe 
Agricultural Department for tbe speedy procure- 
ment and distribution of manures and varieties 
of seeds to ryots on a subsidized basis of f 
of the cost price. Twenty lakhs of rupees 
have been earmarked therefor. Village Unions 
and Cooperative Societies will be centres of 
distribution, over and above the existing 
Departmental Depots. 

The paddy cultivator is seriously handi- 
capped by the difficulty and expense of getting 
a sufficient quantity of leaves for manuring 
his fields. The Government have therefore 
been generously pleased to direct the Conserva- 
tor of Forests to arrange for the Jssue of free 
passes to bonafide cultivators (who own lands 
in the vicinity of reserve forests) for collecting 
and conveying green and dry leaves and leaf- 
mould from the contiguous reserve forests for a 
period of one year. 

The post of the Bio-chemist, Compost Scheme, 
which had been lying vacant for more than 
one year, has now been filled up. Under the 
direction and guidance of the present Bio- 
chemist, 14 out of the 18 Municipalities of the 
State are manufacturing compost out of town- 
refuse and night-soil on a large scale. This rich 
organic manure is made available to ryots at 
a cheap price. It is proposed to grant bonus 
to the Municipalities concerned for augmenting 
and accelerating the production of compost. 
As soon as suitable sites are secured, the remain- 
ing four Municipalities will also start compost- 
making. 

Distribution of selected paddy seeds and 

agricultural implements 

A scheme for the multiplication and dis- 
semination of pure and prolific strains of paddy 
raised in the Paddy Farm, Nagercoil, has been 
put in operation in Nanchinad (South Travan- 
core), which is a very important paddy-growing 
tract, popularly known as the ' granary of the* 
South 

Arrangements have been completed for the 
manufacture and sale of agricultural tools and 
implements to ryots at controlled rates. -The 


timber required for making handles, etc. will 
be given at nominal prices by the Forest 
Department. 

* Grow more food ' campaign 

A Special Offi.cer for coordinating and speed- 
ing up the measures described above has been 
appointed. All the Agricultural Officers have 
been enjoined to carry on, with unflagging zeal 
and enthusiasm, intensive propaganda for 
persuading ryots to bring every bit of land 
under food crops. They have also been directed 
to ascertain the extent of cultivable lands, 
lying idle, and to promptly bring to the notice 
of the Department of Public Works Officers 
the minor irrigation works which demand 
immediate attention. About 10,000 acres of 
lands from Reserve Forests have been given 
on lease to enterprising cultivators for growing 
food crops. The period of leasing out the 
premises of Government Offices, exceeding half 
acre, for the cultivation of food crops like 
tapioca, has been increased from one year to 
three years. The water-free portions of irriga- 
tion tank-beds have been leased out to ryots 
for raising vegetables during the hot season. 

The Durbar has sanctioned two lakhs of rupees 
for developing deep-sea fishing and curing 
fish on up-to-date methods. 

A fruit farm has been opened in the High 
Ranges recently for demonstrating the cultiva- 
tion of suitable varieties of fruits, potatoes, 
and vegetables and for raising and distributing 
seeds and seedlings thereof among ryots. It 
is also proposed to lease out to bonafide agri- 
culturists, for a long period, 'poramboke lands, 
situated in the neighbourhood of the Farm and 
suited to the cultivation of fruits, potatoes 
and vegetables. 

Electric lift irrigation project 

Under the Electric Lift Irrigation Project 
in North Travancore, 1,000 acres of single-crop 
paddy lands, situated on the banks of the 
Periyar, the biggest river of Travancore, have 
been converted into double-crop paddy lands. 
More lands will be brought under the Project 
as soon as the necessary motors, ordered from 
abroad, arrive. A Central Manure Depot has 
been established at Alwaye, a rapidly develop- 
ing town, on the banks of the Periyar, for 
catering to the manurial requirements of the 
ryots of the Lift Irrigation tract. 
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Witk tte financial support of tlie Travancore 
Durbar, a big factory, named Fertilizers and 
Chemicals, Ltd., is nearing completion at Alwaye 
for the production of fertilizers like ammonium 
sulphate on a huge scale. 

Backwater reclamations 

More than 15,000 acres of backwater-reclaim- 
ed lands in Xuttanad, (Central Travancore), 
which used to be cultivated with paddy only 
once in two years, have been brought under 
annual cultivation. There is a Special Officer 
at Alleppey, who sees to the equitable distribu- 
tion of manures supplied from the nearest 
Departmental depot and to the putting up of 
bunds with clay and reeds and the timely and 
efficient baling out of water from the submerged 
fields prior to sowing — two vital operations on 
which the success of the cultivation of paddy 
in this region rests. 

Control oj prices of supplementary foodstuff $ 

To ease the present acute food situation in 
the State, the Government imposed restrictions 
on the export of supplementary foodstuffs, such 
as eggs, fish and bananas. By doing so it 
was hoped that the prices would come down, 
so that the articles would be within the reach 
of the public. Since the prices did not come to 
normal, the Government have issued a caveat 
to the dealers and producers concerned, that 
they would be constrained to fix the maximum 
price in respect of these commodities and 
enfqyce it by prosecutions for infringement. 

Rural rehabilitation 

An annual recurring grant of 1 crore and 
10 lakhs of rupees has been provided for 
rejuvenating all the villages of the State in 
10 years. There are 7,000 villages in Travan- 
core. An Advisory Committee, consisting of 
nine members, (5 from among the non-official 
members, of the Legislature and i from the 
official members nominated by the Govern- 
ment), has been constituted. 

A 10-year plan under the Post-war Becon- 
struction Scheme has been inaugurated for the 
emancipation and elevation of backward com- 
munities. A recurring annual grant of 3 lakhs 
of rupees has been provided. An Advisory 
Committee consisting of Departmental Heads, 
representatives of organizations of backward 
communities and other organizations, interested 


in the uplift of backward communities, has been 
formed. The Travancore Durbar confidently 
hope that, at the termination of ten years, 
backwardness would be wiped out and that 
there would be no community in the State, to 
which the opprobrious appellation of ' back- 
ward * could or would be appended. 

The scheme, adopted by the Government 
for the further development of Sachivothama- 
puram, a colony for backward communities, 
named after the Dewan of Travancore, 
Sachivothama Sir C. P. Bamaswamy Iyer, 
provides for both collective ownership and 
collective working of land. It approximates 
to the joint-family system, without the evils of 
the said system. The organizers of the Co- 
operative Society, guided by the Agricultural 
Inspector, lent by the Agricultural Depart- 
ment, apportion the tasks of the colonists and 
assess the value thereof and enforce their 
decisions. The scheme bids fair to become a 
shining success. 

Ten ex-military officers of intermediate 
grade . were given training in scientific agri- 
culture at one of the Departmental Agricultural 
Schools, with a view to utilizing their services 
for training up a large number of demobilized 
soldiers, to whom lands are proposed to be 
assigned by the Government. It is hoped that 
these men will beat swords into plough-shares 
and bring a large area under cultivation. Their 
outlook, broadened by seeing a big slice of the 
world and the qualities of endurance, resource- 
fulness, self-reliance, working in a team and 
submitting to cast-iron discipline, which they 
have acquired in their active military life, will 
stand them in good stead and will tend to dispel 
the inertia, fatalism, conservatism and discord 
of the ryot population in the neighbourhood. 

Raising tapioca hybrids 

Bemarkable progress has been made in the 
tapioca farm, attached to the University, 
which has now 72 varieties registered and where 
nearly 1,000 intervarietal hybrids have been 
raised. The evolution of reliable hybrids, 
having short duration and giving high yield, 
will revolutionize the cultivation of tapioca, 

‘ the poor^ man’s food 

Activities of the economic development 

The Secretary of the Board was also made 
the State Bural Beconstruction Officer. The 
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members of tbe Board met once during the 
quarter under consideration and discussed sucb 
important economic problems as increased 
production of milk, establishment of model 
agricultural farms in every taluk, provision of 
lands to the landless, popularization of 
balanced diet, welfare of labourers in factories 
and organization of canteens in industrial 
concerns. 

Reorganization of the veterinary section 

Dr T. W. Milieu, B.Sc., M.Sc., Head 

of the Department of Animal Husbandry and 
Dairying, Allahabad Agricultural Institute, was 
invited by the Travancore Durbar to the State 
and requested to prepare a scheme for the 
reorganization of the Veterinary Section of the 
Agricultural Department. He duly visited 
Travancore and drew up a scheme, which has 
now been implemented. The salient features 
of the scheme are described below : 

(1) An Assistant Director of Animal Husban- 
dry and Veterinary Services should be appoin- 
ted. He will be in charge of all the livestock 
development work and of the Veterinary Section. 

(2) An Investigation Officer should be 
appointed. His duty will be to superintend the 
detection and eradication of infectious diseases. 
He will also be in charge of the Trivandrum 


Diagnostic Laboratory. 

(3) A , Technical Assistant should be main- 
tained at the Public Health Laboratory to look 
after the preparation of veterinary biologies. 

(4) Three itinerant veterinarians, one for 
each Division should be responsible for stamping 
out outbreaks of infectious diseases, collecting 
samples to be sent to the diagnostic laboratory 
and for the testing of cattle in selected areas for 
the detection of Brucellosis, bovine tubercu- 
losis and Johne’s disease. 

(5) Three Livestock Development Officers 
should be appointed, one for each Division. 
These men should be graduates in Agriculture 
with specialization in Animal Husbandry and 
Dairying. Their duties would be prescription 
of diet for the stud bulls owned by the Depart- 
ment, preparation of silage in all silage depots, 
supervision of distribution of White Leghorn 
eggs in the Division and the organization of 
propaganda. 

(6) All the veterinary surgeons should be 
trained in the work of improving livestock by 
artificial insemination. 

(7) All private practice by DepartmeniSl 
veterinarians should be forbidden. 

(8) The Government should subsidize a 
campaign for including minerals in the diet of 
Travancore cattle. 



WORLD FOOD CRISIS MAY LAST FOR YEARS 

T he critical world food situation may last for four or five years. Ample 
evidence exists to show that, even with the average or better than average 
yields for the remainder of 1946 and 1947, the world food situation will 
remain critical, at least until the harvests of 1947. Sir John Boyd Orr, Director 
General of Food and Agriculturar Organization, has stated that the world food 
situation is likely to remain critical in one way or another for the next four 
or five years, and has urged some agreement on a plan ^or international agri- 
cultural action over that period of time. 

The grain supply outlook for the approaching season is anything but re- 
assuring, states the Monthly Review of the Wheat Situation. A preliminary 
estimate of world food needs and supplies for 1946-47, prepared by the EAO, 
reveals that in the case of wheat the import needs of the deficit countries may 
be as large as SO million metric tons in order to maintain a minimum subsistence. 
On the other hand, assuming average weather conditions, the amount available 

from the Big Four ” exporters is not Ukely to exceed 20 million tons. 

Dominion Department of Agriculture^ Ottawa, Canada, Farm News No. 568, 
July 10, 1946. 
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O NE of tile crucial features of tiie Eussian 
planned economy lias been tbe lag of 
agriculture behind industry. The expan- 
sion of farming under the three pre-war Five- 
Year Plans was impressive, when measured 
in absolute figures. But compared with the 
rate of industrial expansion, the growth of 
population and the need to improve the stan- 
dard of living, it was modest. Up to a point 
the discrepancy has been natural and inevitable. 
Before the Soviets embarked upon the road of 
planned economy, agriculture predominated 
in Russia. Industry was still in its swaddling 
clothes. The scope for industrial growth was 
therefore much wider than that for agricultural 

S iansipn. The technical conservatism of the 
ss of peasantry was also, and to a large 
extent still is, a powerful factor to reckon with. 
But these reasons give only a partial explana- 
tion of the relatively slow development of 
Soviet farming. Another vital factor .was the 
almost chronic antagonism between the regime 
and the peasantry, an antagonism which at times 
burst dramatically into the open, as in the period 
of forced collectivisation in the early thirties, 
and at other times remained sullenly under- 
ground. 

Impact of collectivisation 

The impact of collectivisation had at first 
a disastrous effect on farming. Roughly half 
Russia’s cattle was slaughtered by the moujiks 
in revolt against the collectivist upheaval. 
Yet, between 1935 and 194:0 Soviet farming was 
recovering from the shock, thanks to large- 
scale mechanization and also to a series of 
reforms that softened the rigidity of the original 
collective structure and gave the peasant a stake 
in the kolkhoz. Even on the eve of the war, 
however, the oathle stocks in the Soviet country- 
side were still much smaller* than before the 
^ great slaughter And naturally the ravages 
of the war have once again thrown Soviet 
farming back — ^in some respects beyond the 
starting point of collectivisation. 

100 


Neiv five-year plan 

The new Five-Year Plan provides for the 
rehabilitation of agriculture on a large scale. 
The target figures for farming are very high, 
compared with the present plight of Soviet 
farming. Yet when the plan is completed, 
the discrepancy between industry and agri- 
culture will still remain very marked. A few 
official indices illustrate this quite clearly. If 
the gross agricultural output for 1932 (the end 
of the first Plan) is put at 100, then the gross 
output for 1937 (the end of the second Plan) 
was 152, for 1940, 177, for 1950 and it is planned 
to rise to 225. In the discussions over' the new 
Plan no comparative indices have been disclosed 
for the agricultural output in 1945 and 1946 
and for the years of the war. Some frag- 
mentary indications suggest that at the begin- 
ning of the first post-war Plan, Russia’s agri- 
cultural output is probably not very much more 
than it was in 1932 after the great social crisis 
in the countryside. If this estimate is correct, 
then the Five-Year Plan is intended to bring 
about something like a doubling of output. 
Curiously enough, neither the Government nor 
the press 'has so far used such a comparison, 
possibly because of their reluctance to admit 
to the Soviet people and to the world outside 
that Russian agriculture has suffered a 
severe setback through the war. The official 
comparisons are made not with the present 
situation but with the last pre-war year. The 
increase of the total farm output in 1950 over 
that of 1940 is planned to be 27 per cent. 
However, just as in the industrial indices, the 
percentages for agriculture ignore the incorpora- 
tion of new lands in the USSR, a re-calculation 
of the indices on the basis of this essential 
amendment shows that over the whole present 
decade the rate of increase in Russia’s agri- 
cultural output will actually be no more than 
about 10 per cent. The corresponding rate of 
expansion in industry will be 30 per cent. 
Over the whole period from 1932 to 1950, 
Russia’s net national income — ^as was pointed 
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out in the first article of tHs series — ^will have 
been quadrupled* Her agricultural output 
over the same period will only have been 
doubled. 

Lagging nature of Soviet farming 

The lagging behind of Soviet farming becomes 
even clearer as one turns from the somewhat 
dubious general indices to the concrete target 
figures for grain crops, industrial crops and 
cattle breeding. The total grain harvest planned 
for 1950 is 127 million tons. The following 
table compares this total with the grain crops 
of the preceding Plans as well as with the figures 
for the last year before the collectivisation and 
for the last year before the first World War : 

Gr\in CRons 



Tons 



Tons 

1913 

75,200,000 

1937 

107 

,000,000 

1928 

66,800,000 

1940 

118. 

,000,000 

1932 

61,900,000 

1950 

127, 

,000,000 


Before the collectivisation the grain crops 
were still considerably below their pre-revolu- 
tionary level, a clear indication that farming 
based on technical primitive small-holdings 
meant stagnation. After the shock of collecti- 
visation the situation became even worse than 
before. The Liberalization ^ of the statutes of 
the collective farms that took place in 1935 
and the simultaneous mechanization resulted 
in a steep and steady rise in output in the last 
years before the war. The target figure for 
1950 is only 7 per cent above the 1940 crop, 
a figure considerably less than the 27 per cent 
increase planned for ‘ total farm produce 
But the 7 per cent increase, too, is somewhat 
fictitious since between 1940 and 1950 Russia 
has acquired the Baltic lands and the Bess- 
arabian ' granary b The sowing area under 
grain crops— about 106 million hectares — remains 
almost stationary, in spite of , the fact 
that much new land was brought under the 
plough in the years of the war. The average 
yield of grain per hectare is planned to reach 
12 quintals by 1950, a yield comparable to 
that of Poland or Italy before the war, which 
is considerably higher than the yield in the 
countries of extensive farming like Canada or 
the United States, but also much lower than 
the yield in countries of intensive farming like 
Great Britain or Germany. 

FEBBUABY, 1947 


Success of collective farming 

The success of collective farming has been * 
more striking in industrial crops ; and it is also 
here that the new Plan promises most. The * 
output of raw cotton is to reach 3,100,000 tons 
in 1950, compared with less than a million 
before collectivisation, *2,500,000 in 1937 and 
2,300,000 tons in 1940. In consequence of the 
war the cultivation of cotton has greatly 
diminished. Half a million hectares of irrigated 
land have been abandoned in the Uzbek 
Republic, which was the most important centre 
for cotton growing. The Plan envisages the 
reclamation of that land as well as the comple- 
tion of several large-scale irrigation works such 
as the Kirov System in the Hungry Steppe 
(also in the Uzbek) and a number of others for 
which the local peasantry itself is to provide the 
labour. The yield of raw cotton per hectare 
is to increase from 16*5 quintals before the war 
to 18*4 quintals in 1950. 

The cotton plantations have suffered from 
the war only indirectly ; their recovery is not 
therefore expected to take much time. The 
cultivation of sugar beet, nearly all of which 
was concentrated in the Ukraine, is expected 
to recover much more slowly. The output for 
1950 is fixed at no more than 26 million tons, 
compared with 31 million in 1940 and with a 
target figure for 1942 of 30 million tons. The 
yield per hectare is expected to be fairly low 
at 19 tons compared with a 25-tons yield that 
was plaimed for 1942. Here again little has 
been published about the present condition of 
the sugar beet farms in the Ukraine, but it may 
well be that their state is such as to make the 
target figure for 1950 appear very ambitious 
indeed. The situation with regard to other 
industrial crops is more or less similar with the 
exception of flax, in which a very considerable 
expansion is planned. 

Stock breeding industry 

The war has, however, inflicted the most 
heavy losses on the stock breeding industry. 
Here figures have been published on the basis 
of which it has been possible to make an accu- 
rate computation of Russian livestock in 1945 
and to compare the target figures of the new 
Plan with the present situation. 

The table is quoted from the SotzyalisticTiesJcy 
Vestniki a periodical published by the anti- 
Soviet faction of the emigre Mensheviks in the 
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U.S.A. Its accnracy tas been checked. 




Horned 

Sheep 

Pigs 


Horses 

cattle 

and 



(in millions) 

goats 


1929 

34*6 

67*1 

147*0 

20*4 

1938 

17*5 

63*2 

102*5 

30*6 

1945 

10-5 

47-0 

69*4 

10*4 

1950 

15-3 

65-3 

121*5 

31*2 


Towards the end of the first Five-Year Plan 
Eussian farming had not yet recovered from 
the 'greater slaughter'. The new ‘greater 
slaughter ' of the war (for which the Eussian 
peasant, of course, was not responsible) has 
been equally disastrous. The number of horses 
which Eussian agriculture possesses now is 
less than one-third of the figure for 1929 and 
only slightly more than half of the pre-war 
figure. One-fourth of the horned cattle, more 
than half the sheep and goats and two-thirds 
of the pigs have been lost through the war. 
A quick recovery of the losses is hoped for, but 
the number of horses in 1950 will still remain 
considerably below the pre-war figure. 

Tractor farming 

The replacement of the draught animal by 
the tractor, on which the functioning of collec- 
tive farming has always been dependent, has 
.now become an even more urgent need than 
ever before. The new Plan provides for a total 
output in the years 194:6 to 1950 of 720,000 
tractors calculated on a 15 h.p. basis. The 
actual number of tractors and mechanical 
agricultural implements that will be supplied 
to the farms will be about half that figure, 
since the average horse power of a tractor is 
to be considerably higher. The new traction 
power with which Soviet farming will be 
supplied over the next five years will amount 
to 10,800,000 h.p. In 1939, in his report to 
the Eighteenth Congress of the Party, Stalin 
put the total mechanical horse power employed 
in Soviet farming at that time at 9,250,000 h.p. 
The new Plan thus envisages a total replace- 
ment of the mechanical horsepower of Soviet 
agriculture. This target, if reached, will be a 
tremendous achievement ; but the need to set 
so high a target throws light on the very 
critical conditions prevailing at present. The 
mechanical basis of Soviet farming has been 
shattered by the war. 
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Fertilizers 

Equally significant is the plan for the produc- 
tion of mineral fertilizers — nitrates, phosphates 
and potash. Soviet farming is to be supplied k ^ 
with 17,000,000 tons of fertilizers over the next 
five years, which is almost exactly double the 
amount it received during the second Five- 
Year Plan. The increase planned has been 
necessitated by the utter impoverishment of 
the soil, not only in former invaded territories 
but also all over Eussig^ in the years of the 
war. 

Future of the five-year plan 

This brief survey of Eussian agriculture in 
the light of the new Five-Year Plan leads to 
the conclusion that the rehabilitation of farming 
will depend primarily on the capacity of Eussian 
industry to restore the mechanical basis of 
agriculture in the next five years. Even if this 
very great task is discharged with success, 
farming will still be lagging behind industry in 
its development as it did before the war. But 
the new Plan, if carried out fully, would create 
favourable conditions for an unparalleled rise 
of productivity later on, a rise the beginnings of 
which were very marked in the last years before 
the war. 

It would be idle to speculate on the new 
Plan’s chances of success. But this much at 
least is clear ; to overcome the present crisis in 
agriculture, Eussia must at all costs reduce to 
a minimum the sector of its industrial effort 
that is devoted to armaments. The replace- 
ment and renovation of the whole mechanical 
tractive power of agriculture would hardly be 
conceivable if, say, large-scale production of 
tanks were to be planned at the same time. 

Eussian diplomacy in the next few years — if 
it is to be genuinely realistic — ought to base itself 
on the peasant’s tractor, not the armoured car. 

But it is also clear that in the next few years, 
before the economic rehabilitation is really 
completed and before the impressive target 
figures of the new Plan become a reality, the 
strains and stresses in Eussian agriculture may 
become acute and even dangerous enough to 
induce the Soviet Government to adopt some 
new policies towards the peasantry and also to | 

revise some of the features of the Plan in the h 

process of its execution. — Eeproduced from the | 
Economist, July 20, 1946. 
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CONTOUR CULTIVATION AND STRIP CROPPING 

By Sir WILLIAM J. JENKINS 

T he GovernmeEt of Bombay has recently fertile upper layer of the soil, the leaching out 
sanctioned the establishment of three of plant food, the birth of gullies and the gradual, 
centres of 50 acres each in Ahmed- but inevitable, transformation of good land into 
nagar, Sholapiir and Belgaiim districts whereon barren and unproductive wastes, 
experimental work on contour cultivation and In the United States of America, where 
strip cropping will be carried out by the Agri- contour cultivation is now an essential and 
cultural Department. These improved methods recognized component of modern soil conserva- 
of agricultural technique offer great possibilities tion practice, tests, conducted over many 
in checking soil erosion and in increasing and years, have shown that a contour-tilled field 
maintaining soil fertility in many parts of may retain as much as twice the amount of 
India. Accordingly, the results obtained from rainfall as will be held in a field of similar soil, 
these experimental centres will have an impor- size and gradient in which ploughing has been 
tance and significance extending far beyond done up and down the slope. In addition, 
the provincial boundaries and must be of contour farming " on the level ’ is easier work 
interest to all engaged on agricultural improve- for both bullocks and farm tractors and for the 
ment and development in this country. men who drive them in^ carrying out tillage 

operations. Less power is needed to operate 
What is contour cultivation? farm implements horizontally and the saving 

Contour cultivation is merely the carrying is also appreciable. . 

out of plougting aud other tillage operations. » previous article published in the issue 

along the contours of the land. In short, it Commerce of 14 September, I emphasized „ 
can best be described as ‘ farming on the level importance of contour cultivation, i.e. 

It is not a new practice. ‘ Horizontal’ or oontonr furrowing, in the improvement of grass- 
contour ploughing is referred to by the agri- grazing areas. Since such contour 

cultural writers of ancient Eome. The main furapws, both on cultivated and uncultivated 
object of this tillage practice is to make every mnas, store ram water within the pea of 
furrow serve as a small dam or obstruction precipitation, contour tillage has a definite value 
which will hold and retain rain water, so that “ ^ which is arousing 

the rainfall has time to sink into the soil and attention m many parts of India at the 

become available for crop production to tbe present time, 
fullest possible extent. 

Ploughing up and down the slope of a field, <^tropping 

which is the reverse of contour ploughing, Strip cropping is a logical complement to 
results in the formation of a series of channels, contour cultivation. Indeed, the combination 

i.e. furrows, down -which surplus rainfall, which of the two practices is essential in order to realize 
cannot immediately be absorbed by the surface the fullest benefits of either. Strip cropping 
soil, runS’ with increasing volume and speed, consists of the cultivation of strips or belts of 
The result is soil erosion, the destruction of the different crops along the contour of sloping 

fields. It is also no new system of crop manage- 
ment. Originally practised m Burope many 
centuries ago, strip cropping has spread in 
numerous countries of the world. In 


Sir WILLIAM J. JKNKHSTS, kt. i.a.s., 
is .Agricultural Commissioner with the Gorernment 
of;Bombay.;. ^ ^ ' ' ■ 
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elementary form, it is being practised today 
in some parts of India. In the United States 
of America, tbe tecbniqne of strip cropping is 
common agricultural practice in almost aH 
tracts liable to wind or water erosion. It is 
admitted to be one of tbe easiest and most 
effective metbods of retaining soil in its place, 
of conserving soil moisture, especially on 
inferior types of land, and of increasing crop 
outturns. In Ms world-famous book Soil 
Oomervation, Dr H. H. Bennett, Cbief, Soil 
Conservation Service, tbe United States Depart- 
ment of Agriculture, describes this technique^ 
of strip cropping as ‘tbe foundation practice 
that bas made continuous cultivation possible 
and permitted tbe use of other good farming 
metbods \ 


Temple, Texas. In many ways, tbe soil cbmatic 
complex of tbe tract in wbicb this Station is 
situated resembles closely that of tbe- ‘ bl§ck 
cotton soil ’ areas of tbe Bombay province and ' 
Central India. Tbe annual average rainfaU is 
about 35 in. and is mostly received in short, 
intense storms during tbe late spring and early 
autumn. Tbe predominating soils of the 
Blackland Prairie area are very dark and of a 
heavy clay texture. As stated in tbe Station 
Handbook, these soils ‘are high in colloidaL 
clay and subject to extensive swelling and 
contraction under tbe influence of alternate 
wetting and drying’. On such soils, as with 
similar soil types in India, tbe percentage of 
rainfall lost as surface runoff is high. Conse- 
quently tbe erosion hazard, even on tbe most 
moderate slopes, is considerable. 

Naturally, I was most interested in the 
results obtained in soil conservation experi- 
mental work in a tract in which tbe climatic, 
soil and physical features resemble so much 
those prevailing over large areas of tbe ‘scarcity’ 
zone in tbe Bombay province. At this Experi- 
mental Station at Temple, Texas, a great deal 
of research work bas been done on the effect 
of contour cultivation plus strip cropping in 
checking soil erosion. Over a five-year periGd, 
viz. 1933 to 1938, tbe actual average soil loss 
resulting from rain water erosion was six tons 
per acre on tbe contour-tilled, strip-cropped 
fields with an average gradient of 5 per cent. 
On similar fields where cultivation and cropping 
bad been done up and down tbe slope, tbe 
average annual soil lost by erosion amounted 
to 53 tons per acre. Earlier results from^^^ 
similar experiments, quoted by Dr Bennett, 
show soil losses on strip-cropped fields as being 
2*7 tons per acre and 14*5 tons per acre in 1934 
and 1935 whereas on fields under other methods 
of cultivation, tbe figures of soil losses per acre 

^ in these two years reached tbe alarming totals 

They of 104*6 tons and 64*5 tons respectively, 
svbich The experts at tbe Station have estimated 
3sion- that, without proper soil conservation 
leeply measures, including contour tillage and strip 
ns in cropping and under existing systems of tillage 

Leloss and crop rotations, a field with a 4 per cent 

slope would lose 6 in. of surafce soil in 36 years 


INBIAlSr I’ARMINO' 


WiililAM J. JBnKmS 


or that, in a lifetime, the farm as a fertile crop- 
producing area would be destroyed. Such a 
prospect holds out no hope for continued agri- 
cuiture and can leave only a heritage of poverty 
for future generations. Yet, the same destruc- 
tion of fertile land is in sad progress jn many 
parts of India as is evidenced by the low average 
of crop yields per acre and the increasing 
recurrence of crop failures in many localities 
especially where soil erosion is prevalent and 
unchecked. 

Need for contour cultivation in India 
Contour cultivation, combined with strip 
cropping under suitable crop rotations, is not 
only an insurance against the loss of the surface 
soil by erosion but is also a definite and impor- 
tant measure towards increasing and maintain- 
ing soil fertility. The same leguminous crops 
which, by their dense and close-growing 
character, hold the soil in place are the best 
■ crops for soil-building because they add 
nitrogen as well as organic matter to the land. 
Accordingly, in India, and especially in the 
black soil areas, and over inferior dry land 
tracts, strip-cropping systems must be devised 
on a rotational system suited to local conditions. 
Under such rotations, the strips of erosion- 
permissive crops, e.g. cotton, hajra, jowar and 
corn must be rotated with the strips under 
(a) leguminous erosion-resistant crops, and 
^ (b) small grain crops, e.g. wheat, oats, barley, 

etc. In some areas, permanent buffer strips 
of pasture grasses may possibly be included in 
the rotation area. The cycle of the desirable 
rotations will depend upon the crops, soil, 
land gradient,, climate, rainfall and other 
factors. It will be recognized how vast a 
field there is for experimental work in this 
connection in ail parts of the country. What 
has not yet been sufficiently recognized, how- 
ever, is the urgency for such research work to 
be commenced on an all-India scale at once. 
On the successful results of such investigations, 
may well depend the security of our soils and 


the health and welfare of our peoples for many 
generations to come. 

In Bombay province 

^here are few, if any, parts of India where 
the problems connected with soil conservation 
and the increase and maintenance of soil 
fertility are more important and imminent 
than in the province of Bombay. Over large 
tracts of that province, fertile soil is being 
removed in lakhs of tons annually by rain-water 
erosion. This loss of the farmers’ capital is 
preventable. The methods of contour cultiva- 
tion and strip cropping, especially in combina- 
tion with scientific land-terracing or bunding, 
are all-important means towards this end, 
Bor that reason, the experimental work initiated 
by the Government of Bombay is of very vital 
importance to the future welfare of the province. 
This programme of work was submitted to 
Dr J. E. Johnstone, the expert soil scientist 
at the Biackiand Conservation 'Experiment 
Station, Temple, Texas, for his opinion and 
advice. In his reply, this experienced soil 
conservationist writes : ‘ With due considera- 
tion to the factors of food supply, soil fertility, 
erosion control and adapted crops, you have a 
system which should find wide application 
wherever agricultural conditions exist similar 
to those of the Bombay province. 

In conclusion, I suggest that what is needed 
in many parts of India is to abandon ' square 
farming in a round country The reformation 
and rehabilitation of our agriculture must be 
preceded by a revision and adaptation of our 
fields and crop rotations by which the develop- 
ment of scientific strip-pattern cropping on the 
land contours will be given due prominence and 
attention. Each furrow must be made to 
serve as a check on rain-water runoff and as 
a barrier to soil loss by erosion. With the soil 
secure and stable and with the right crop in 
the right place, a whole new pattern of profitable 
agriculture will emerge, a pattern of prosperity. 
— Eeproduced from Commerce^ Sept. 28, 1946. 





FEBRUABy, 194? 


105 


Book Reviews 


CALL OF THE LAND 
By J. N. Chakkavabty (General Printers and 
Publishers Ltd., Calcutta, 1946, pp, 150, Es. 3.) 

jTE J, N. Chakravarty, who retired as 
l\/ Agriculture, Assam, has 

X V 0 ^ book to * indicate some of the 

causes of the present stagnation in India’s 
agricultural conditions The author has 
planned to acquaint the young men of the 
country with their ‘ prospects in agriculture ’ 
and has tried to draw their attention to the 
problem of improving the distressing agricul- 
tural position of the country. 

The author has begun by reiterating that 
* agriculture is the back-bone of India but 
the country occupies the lowest position in the 
world either as measured by per capita income 
or agricultural produce per acre. The situa- 
tion is worsened by the rising trend of popula- 
tion. The result is a persistent shortage of 
food. The causes of food production and rural 
development have suffered, according to the 
author, for want of coordination, absence of 
leadership and neglect of the human factor. 

The Indian rural problem cannot be isolated 
from other problems facing the country and a 
general improvement depends pn simultaneous 
progress in all spheres of life. With the cessa- 
tion of hostilities the problem of unemployment 
is looming large before the country. In the 
opinion of the author ‘ the occupation which 
provides employment for the bulk of India’s 
population’ is likely to absorb the largest 
proportion of discharged personnel ’. 

Farming has to be learnt. The author holds 
that selected villages should be developed as 
centres for agricultural training. All reasonable 
amenities of life should be provided in order 
to attract suitable persons. There should be 
‘ a closer link between agriculture and univer- 
sities 

The author has drawn attention to the 
existence of a long chain of middlemen between 
the State and the actual cultivator and to the 
evils of fragmentation. Both these have 
adversely affected the agricultural economy of 
the country and effective measures should 
therefore be adopted to eliminate them. 


The crops to be raised and the particular 
farming practice to be adopted will depend on 
the nature of the land. In order to profit by 
farming, scientific methods of agriculture should 
be adopted and special attention should be 
paid to improved tools and machinery, fertilizers, 
improved seeds and irrigation. ‘ Agriculture 
does not lend itself to spectacular results but 
it has been pointed out that in the case of paddy 
for instance, a substantial contribution to 
India’s wealth may be effected if the present 
production is raised by 30 per cent. 

India has the largest bovine population in 
the world, but her milk position is far from 
satisfactory. In this country bullock power 
is the mainstay of agriculture, but even with 
regard to this essential animal, only a pair is 
available, we are told, for every ten acres. 
There is also an insufficiency of cattle feed. 
These facts illustrate ‘ the colossal nature of 
India’s animal husbandry problem ’. 

It has been pointed out that the spare time 
of farmers should be profitably utilized and 
a number of subsidiary occupations has been 
suggested for adoption. 

Agricultural, finance and cooperative move- 
ment have been dealt with at length as also 
agricultural marketing. The author aptly says 
that India does not lack in natural resources 
and these should be fully utihzed for agricultural 
development. He pleads for the elimination of 
the middleman and for the estabhshment of 
cooperative organizations for marketing. 

In the chapter on ‘ Collective Farming ’ a 
comparison has been made with conditions in 
India and those obtaining in Tsarist Eussia. 
The state of collective farming in Soviet Eussia 
and the success it has achieved there has been 
described at length. ‘If the Soviet has been 
able to effect a revolutionary transformation 
in a quarter of a century why can we not in 
Indiu? 

A large amount of useful information has 
been collected in the book and the manner of 
presentation is attractive. The book suffers 
from the drawback of having a large number of 
printing mistakes. It is on the whole a timely ‘ 
publication. — U.N.C. 


INPIAN lABMING 




News and Views 

MAKING THE GOOD EARTH STAY 



O ISTE of the most important subjects 
discussed at the Empire Scientific Con- 
ference held in London recently was the 
serious problem of soil erosion, which faces the 
administration of some Commonwealth coun- 
tries. ^ / ,/, 

In some parts of Asia, especially India, 
erosion amounted to the transformation of 
thousands of square miles of formerly arable 
and pasture-land into semi-desert. The ques- 
tion is closely bound up with the problem of 
nutrition and of the relation of population 
growth to food supply. Soil erosion— the 
wearing away of soil, caused by failure to take 
the precaution needed to preserve its fertility 
and stability in the face of wind, rain and other 
climatic factors — has been responsible for the 
creation of a serious situation in agriculture in 
many countries. In Africa the problem has 
been of very recent growth and has been largely 
the result of the introduction of the European 
mode of agriculture for catch crop production, 
without due recognition of local peculiarities of 
the soil and traditional methods of tillage and 
pasture. Furthermore, both in Africa and 
India, overgrazing by cattle and goats has been 
a large factor in erosion. In Africa many 
communities have looked upon the number of 
cattle as a measure of wealth, quite apart from 
the value of the herds for food produc- 
tion. 

The Conference discussed the three stages of 
overcoming soil erosion. The first stage is by 
mechanical obstacles to the movement of the 
soil, such as terracing the cultivation on the 
contour. The second stage is by the proper 
utilization of land to ensure the retention of 
its fertility, and with this is bound up the 
question of afforestation. The third stage is 
the development of social and economic condi- 
tions in which acquired agricultural methods can 
be applied. Knowledge of the first two stages 
is now fairly complete, but the third stage 
requires extensive research. 

The state of nutrition in several parts" of the 
Commonwealth was also discussed, together 
with methods of improving the situation. The 
Conference emphasized that from the remedial 



point of view there were few cases of mal- 
nutrition that could not be cured with synthetic 
p]^oductions, already available in large quantities 
in industrial countries. The use of such methods 
turned largely upon methods of transport and 
clinical administration. 

Among methods mentioned, the application 
of known principles in food technology seemed 
to offer fruitful short-run possibilities. The 
increased use of manufactured yeast as a 
protective foodstuff ; the introduction of iodine 
into salt ; improved milling of rice ; the inclusion 
of iron and calcium into cereal foods; the drying 
of fruit and vegetables ; all these were technical 
methods capable of widespread application in a 
comparatively short time. The problem of 
nutrition did not, however, rest with such 
short-term remedies. The problem was con- 
cerned with the whole agricultural structure of 
the Gommonwealth, where indigenous popula- 
tions were increasing beyond capacity of 
existing methods of food production. 

Although both Africa and India contained 
vast herds of cattle, the number available for 
slaughter annually was small. That situation 
could not be improved without the breeding of 
strains better able to resist tick-borne and other 
diseases, and the more effective handling of the 
pests problem. In India, improved animal 
husbandry depended largely on controlled 
breeding. 

One method of improving local breeds of 
livestock in tropical countries was to import 
breeding stock for crossing purposes. If this 
practice was to he successful, further study 
was needed of how breeds of livestock could 



adapt themselves to widely V|,rying climatic 
conditions, such as high temperature and high 
humidity. 

Various chemical elements, such as cobalt 
and copper, were required by both plants and 
animals in minute quantities. In many parts 
of the Commonwealth both crops and livestock 
suffered from a deficiency of one or other of 
these elements; further research was required 
as to the cause and the treatment of these 
deficiencies and the functions of these elements 
in jplant and animal life. 
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Crop pests and diseases and the methods of 
their control were also discussed. More basic 
knowledge was required about the resistance of 
plants to various forms of parasitic attack, and 
increased research was needed into the possibility 
of breeding varieties resistant to diseases. 
Plant breeding to improve crop production was 
in need of a greater variety of plant species on 
which to work, and. for this purpose it was 
strongly felt that plant-collecting expeditions 
should be organized and that the plants so 
collected should be grown and studied at specially 
selected centres. 

Special emphasis was laid on the importance 
of soil survey to serve as a guide to the proper 
utilization and development of land. Before 
such surveys could be made it was necessary to 
agree on a common system for the classification 
of soils, and what features, such as chemical 


and mineralogical, should be considered in such 
a classification. In this work the soil surveyor 
must keep in close touch with the ecologist, 
recording the vegetation and animal life of an 
area, so as to link up the soil with plants and 
crops that grow in it and the animals that 
feed on them.' 

It was felt that further work was needed to 
discover basic facts concerning the supply of 
nutrients as well as the infiiience of organic 
matter on soil fertility and anti-erosion proper- 
ties of the soil. Eeference was also made to 
the increase in food production that was 
possible in some parts of the Commonwealth 
by increased knowledge of the water-holding 
and water-supplying capacity of soil. This 
would be particularly important in connection 
with both irrigation and land drainage. — 
Steward Ketley (U.K.P.S.) 
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and I entertain the hope that they will be able 
persuade the cultivators by example and 
precept to adopt the improvements recom^ 
mended by them without payment of subsidies, - 
For my part, I shall not consider the scheme 
as success until and unless I find that these 
improvements have caught the imagination of 
the villagers not only of the villages included in 
the scheme but all the neighbouring villages far , 

and near, and the latter show eagerness and 

seriouiy anxiety to adopt them of their own accord. 

I trust you will kindly consider this scheme in 
the light of these remarks and, in any event, i 
agree to a trial being given to it for a period of .3 
five years. You are no doubt aware that 
recently the constitution of the Imperial Council' {7 
of Agricultural Research has been changed, so .j' 
as to enable it to finance such pilot schemes of | 
development which will serve as a model j- 
to the rest of India, . ^ ^ 

One other comment I wish to make is that 
it has been felt that in respect of some schemes||: 
no results have been achieved, although theyjl 
have been going for a good many years. The 
inference is inescapable that either these schemes 
are ill-conceived and not basically sound, or 
their design and layout require radical changes. 
It cannot also be denied that there is often a. 
good deal of duplication of work. I have given 
careful consideration and I think 
the solution lies in having a group of allied 
schemes reviewed by an expert from time to 
time as was done in the case of horticultural 
schemes by the Fruit Development Adviser. 

I expect to have this done as soon as the new 
hoped Agricultural Commissioner and the addition^ 
stafi, already sanctioned on agriculture am 
animal husbandry sides, have been appointed, 
dy Before I sit down, I sincerely hope that jou 
will extend to me the same measure of good- 
will and cooperation which you have done m 
the past while we have been working together 
committees, so that we may 
war worthily serve the cause of agricultural research 


Agricultural Eesearcli are divorced from actual 
conditions in the villages and that, even when to 
some results of practical and economic value 
are obtained as a result of such schemes, there 
is no sufficient follow-through from the labora- 
tory or the experimental* farm to the fields oi 
the cultivators, and that before we can con- 
fidently recommend any result for adoption by 
the cultivators, we sho 
under village conditions 
work and live. Secondly 

tried out the various improvements recom- 
mended by our experts iu a compact area to 
ascertain their feasibility and their net result 
in raising the standard of living of the villagers. 

I am aware of the fact that some work of this 
nature was attempted in various schemes under 
village project schemes, but I am afraid, they 
have not been quite successful. I, therefore^ 
thought that we should try out these ideas in 
an area not far from Delhi and after discussion 
with the local administration and the experts 
at headquarters, I had the scheme drawn up. 

This has been examined by the Agronomy and 
Developmental Research Committee and now 

the recommendation of that committee will he . 

put for your consideration. One obvious their design and layout require 
criticism will be the high cost of the scheme, but 
I would like to point out that although provi- _ ^ 
sions for various subsidies -have been made, this matter 
it is not proposed to distribute them until and 
unless the need for each of them has been 
established beyond doubt. The stafi appointed 
under the scheme will, in the first instance, 
persuade the villagers to adopt the • improve- 
ments recommended by experts and it is f-'j'-- 
that many of them would be adopted without 
payment of subsidies. The payment of subsi- 
dies, as I have said before, will be made onl^ 
in the last resort when methods of persuasion 

and example have failed. The cost of the will and cooperation which you 
scheme is in the last analysis the cost of the 
staff, the scale of which, I think, does not on different 
exceed what is proposed in the post* ^ _ 

development plans of many provinces and States in this country . 
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moisture to utmost advantage. Tims prepara- 
tion of seed bed, time and system of planting, 
placement of manures, post-planting operations, 
etc. have all to cater to this end. Further 
because of the light nature of the soil and tho 
general deficiency of humus, need for incorpo- 
rating adequate quantities of organic matter 
into tho soil is urgent and the practice of 
green maimiing an indispensable one in the 
cultivation schedule. Besides, the improved 
schedules has to provide for adequate drainage 
during the monsoon period and for sufEcient 
support to the rootstock to guard against 
lodging which often occurs due to strong winds 
accompanying heavy showers. Finally the 
off-take of the crop has to be so arranged as to 
enable the grower to recover most of his crop, 
to minimke the danger of pest and disease 
carryover and to facilitate recuperative processes 
of the soil. As a small farmer is not able to 
replenish the soil with adequate manures, this 
last aspect is of no small consideration. The 
system of cultivation described in the following 
pages is based on these considerations and the 
actual operations have been detailed at length 
and illustrated. 

Implements 

The country plough is still to a large extent 
the all purpose implement with the cultivator. 
Though the deeper and the finer tilth required 
for sugarcane is understood, considerations of 
capital outlay stand in the way of cultivator 
procuring better implements. The implements 
recommended by the Sugar Bureau in 1925 
consisted of a mould-board plough for ploughing, 
a double-mould plough for riding, a horse hoe 
and a gatherer and roller. Ail these were of the 
expensive type and suited only the planters 
and zamindars. There was thus an urgent 
need for a set of cheap and efficient implements 
which could ba kept in proper adjustment by 
the cultivator himself. The Bihar plough, 
the Bihar ridger and the Bihar cultivator made 
by a local firm, were the result of careful and 
continuous work on the part of the local 
Department of Agriculture for nearly five years. 
They are comparatively simple implements 
and only the portions working the soil are made 
of metal. The chain hitch adjustments for 
widening and deepening the furrow, were dis- 
pensed with and the number of nuts and bolts 


were reduced to the minimum. The imple- 
ments are available in two sets, senior and 
junior, fit for strong and ordinary pair of 
bullocks and are noiinally priced at Es. 38 
and Bs. 25 (for the set of three) respectively. 
Besides the different weights of the implements 
in the two sets, the junior set has only a three- 
tined cultivator whereas the senior has a 
five-tined cultivator. Besides these three 
main implements, a beam henga to break the 
clods and press the land down during cultiva- 
tion and after planting, a desi Kania to break 
the crust and a furrow henga to ensure firm 
contact of the sett with the soil in the furrow 
are required. 

Preparatory cultivation 

Green manuring with Sannai (Croiolaria 
juncea L.) in light, well-drained soils and with 
dhaincha {Seshania aculeata) in heavy lands 
subject to waterlogging, is recommended for 
cane and wherever this can be done, it is very 
necessary that the crop is buried by the end of 
July or at the latest the first week of August, 
to enable .proper reduction of the fibrous 
material. If, as is at present the case, the land 
cannot be spared for green manuring, in spite 
of its established economy, but' must be used 
for a cereal crop during the monsoon, it should 
be sown with early maize, early paddy or 
’marua or some similar crop wMch can be har- 
vested early in September. In either case it is 
necessary to start the preparatory cultivation 
towards the end of September or early in 
October when the monsoon is practically over. 
Heavy lands subject to inundation or water- 
logging during the monsoon are, however, 
generally ready for ploughing only towards the 
end of October or beginning of November. 
The recommended schedule of preparatory 
cultivation is as follows : 

(1) One ploughing with Bihar plough towards 
the end of September to break the land, and 
bury the weeds ; beaming to break clods, 
followed after a few days by cultivation with 
Bihar cultivator to increase the tilth and 
beaming again. 

(2) The land is not touched till the sowing 
of winter cereals is over (i.e. middle of 
November). If, however, there is rainfall during 
this period, a cultivation and a beaming are 
generally beneficial to destroy weeds that still 
persist and also to open up the soil. 
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preparatory tillage. Setts made from freshly 
cut canes are the best but where either the canes 
or setts must lie over for sometime, they should 
either be soaked or at least kept under a 
covering of moist paddy straw or trash. 

(2) Straight furrows 3 ft. apart for thick and 
tali varieties and 2 1 ft. apart for thin and short 
varieties are opened with the senior or junior 
ridger and manures are applied in the furrows. 
The Sub-soiier is worked in the furrow to mix 
the manure and also to provide loose soil 
below the sett. 

(3) Three budded setts are planted in the 
furrow, eye to eye,- in the case of setts with 
long internodes and end to end in the case of 
setts with short internodes. Under average 
conditions, the rate of planting is generally one 
sett per foot thereby requiring 14,520 setts per 
acre. The setts are pressed with the feet as 
they are arranged in a line in the furrow. 

(4) The central tine of the cultivator is re- 
is moved and the cultivator is passed along 

the furrow. The side tines disturb the soil 
on the sides of the furrow throwing it in the 
furrow, and covering the setts. After this 
operation is done, the central tine is fitted and 
the cultivator passed along the ridge between i 
the furrows to level the ridges and also throw 
more soil into the furrow. The entire area is 
then beamed twice to make the land level and 
also press the soil against the sett. This 
operation is extremely imjjortant in an environ- 
ment of losing moisture where unless contact 
between the soil and the sett is cqmplete, 
germination usually fails to take place. To 
ensure such a contact in a better way, planting 
schedule has been slightly modified : furrows 
are opened, manured, and setts placed in the 
furrows in the evening but they are covered over 
The lower only early next morning instead of the usual 
d at nodes method of opening the furrows throughout 
1 eye-buds the day. This naodification afiords increase in . 
5 top borer moisture content in the furrow, permits of 
luld not be better contact and results in quicker and fuller 
) into three germination. " 


(3) After the pressure of rahi sowings is over, 
farmyard manure or compost is applied in lands 
which have been either fallow or cropped with 
maize, etc. daring hJiarif. For this purpose 
100 ind. per acre is recommended. The 
application is followed by ploughing with the 
Bihar plough. Along with this ploughing, 
sub-soiling to secure better and deeper bilth 
is also done. For sub-soiling, the Bihar ridger 
with the mould-board removed is suitable and 
this implement is worked in the furrow made 
by the plough. The operation of suh-soiling 
should be done along with the last ploughing so 
that the plough pan is not formed again till 
the planting of cane. Light and medium lands 
not much infested with weeds come into good 
tilth with the second ploughing and the snb- 
soiling in these cases may be attempted along 
with this second ploughing. But heavy loams 
require au additional ploughing, when the sub- 
soiling should be deferred till the third ploughing, 
i.e. in December. After ploughing, the land 
beamed well to preserve moisture, 

(4) After these ploughings, the land is not 
touched till it is ploughed for planting at the 
end of January unless subsequent rainfall 
forms a crust on the surface or induces weed 
growth. In either case, a cultivation with the 
Bihar cultivator and a beaming are essential. 


Hot-weather cultivation 

As occasional showers are common in March, 
April and May, it is necessary to break the crust 
so .that germinatioh is not impeded. The 
country Kanta or any improved peg harrow is 
suitable for the purpose. The hot-weather 
cultivation which is a very important operation 
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m Herbert Stewart, C.I.l, M/Sc., 
RE.aSc.L, D.LC., N.D.A., joined 

the Agricultural Department in 1920 and 
was posted as my second Assistant — the 
first being Mr. 0. T. Faulkner, C.M.G., the 
Associate Professor of Agriculture. I well 
remember Mr. Faulkner’s remark sometime after 
Stewart had joined us, ‘ our new man is a bit 
inhuman but a keen worker ’ and my reply, ‘ he 
will be alright as his wife will correct that 
aspect — the important thing is keenness on his 
work This judgment proved very correct for 
when I left the Department in 1921 Mr. Stewart, 
as he then was, became Associate Professor 
and later on Mr. Faulkner’s departure in the 
autumn of the same year he became Professor 
of Agriculture. He became Assistant Director 
of Agriculture in 1928 and was promoted 
Director of Agriculture, Punjab in 1932 and held 
that post for nine years up to 1943 except for a 
short period in 1938 when he was attached to 
the Imperial Council of Agricultural Kesearch. 
He became Agricultural Commissioner with 
the Government of India in May^ 1943 and in 
May 1944 Vice-Chairman of Imperial Council 
of Agricultural Research. He left India in 
November 1946 to take up the important post 
of Agricultural Adviser to the* Middle East 
under the Foreign Office. He was awarded 
the C.I.E. in 1939 and a Knighthood in 1946. 
This meteoric progress can be rivalled by few, 
if any, Member of' the Agricultural Service. 

His knowledge of agriculture was wide and 
extensive, but his chief characteristic was his 
administrative ability, particularly exemplified 
in his conduct of large and varied Committees 
such as Indian Central Cotton Committee, the 
Jute Committee, etc. He always knew his 
subjecfe fehoroughly as President of a Com- 
mittee and could produce documents to support 
his case, without any fumbling or muddle. 

As Director of Agriculture in the Punjab he 
made it his duty to know his all large staff 


personally, and learnt to judge and appraise 
their value very accurately. In this way he 
secured the enthusiastic support of all his good 
men and raised the efficiency of the Depart- 
ment accordingly. 

The study and recording of farm aecounts is 
perhaps his most important contribution to 
research. These studies are now an important 
feature of the publication of the Board of 
Economic Inquiry, Punjab. 

His nine years as Director of Agriculture, 
Punjab were marked by all round progress in 
almost every line of agricultural, development. 
Some of the more important successes were as 
follows : ' 

(a) Introduction of wheats 591 and 518 now 
sowm in at least three million acres out of the 
ten million in the province. 

(b) 289F/K25, though selected at Khhnewal 
could not have spread to an area of 250,000 
acres, without his broad-minded support. 
This variety is now being reselected at 
Khanewal under the auspices of the Indian 
Central Cotton Committee and is temporarily 
being replaced by the Department’s 124F 
and 199F — two excellent varieties. 

(c) New varieties of gram and many other 
crops were evolved during his regime. 

(d) Fruit culture in the province made remark- 
able strides and the area under citrus mainly 
increased more than five times. 

(e) Over fifty thousand chafi cutters are in 
use in the Punjab and considerable progress 
has been made with the Bar Harrow, Drills, etc. 

(f) The Agricultural College at Lyaiipur now 
trains over 500 students at a time. 

(g) Research work at Lyaiipur and elsewhere 
made great strides. Cotton research, oilseeds, 
cereals, fruit represent some of the main lines 
where excellent progress has been made. 

His friends in India will wish him and Lady 
Stewart health and happiness and many good 
memories for the future. — (William Roberts.) 




A?Rin, 19 17 


169 





Original Articles 


SUGARCANE IN BIHAR 

II. CULTURAL ASPECTS (NORTH BIHAR) 


By K. L. KHANNA 


T he area under sugarcane in Bihar is west monsoon usually breaks about the middle 
roughly 4,50,000 acres of which nearly of June, when approximately 7 in. of rain is 
2,75,000 acres are grown in North Bihar received in about 10 to 12 days.' The full 
and 1,25,000 acres in South Bihar with the force of the monsoon is felt in July and August ^ 
remaining area scattered over eastern and south- which together contribute nearly 50 per cent j* 
eastern portions and Chota Nagpur. Sugar- of the yearly total, each having 16 to 20 rainy [■ 
cane growing in North Bihar is unique in as days and much cloudiness. The last phase of f 
much as the crop is grown entirely without the rainy season gives about 8 to 9 in. in f 
irrigation. The Indo-Gangetic alluvium of September. The north-east monsoon is very ’ 

this tract is highly calcareous with soils varying weak and does not usually yield more than an 

from very light sandy loams to fairly heavy inch of rain during January and February, 
clay-loams but the bulk of the area comprises Floods - are a recurring , phenomenon 
medium loams. The calcium content, however, causing waterlogging and submergence over a 

exhibits considerable variations ranging from considerable part of the area. High winds are 

1 to 30 per cent. The tract is interspersed by not infrequent during September when they 

a large number of rivers which keep the water often result in lodging of the crop. The four 

table fairly high and also enable lateral seepage districts namely, Champaran, Saran, Muzafiar- 

to take place to such an extent that fairly pur and Darbhanga that comprise the white ^ 

satisfactory yields of almost all crops can be sugar tract north of the river Ganges have 

obtained without irrigation. The climate is roughly 6 per cent of the cultivated areas under | 

equable being neither very hot in summer nor cane and support 26 white sugar factories. The 

very cold in winter. The average maximum entire area is thickly populated and intensity 

temperature usually does not exceed 100°F. of cropping is consequently very high. ' 

in April which is the hottest month of the ... . - ..«.j 

year. On individual days in summer the Principles underlytng improved methods 

temperature may, however, go up to 108®E. cane cultivation 

Similarly the average minimum temperature in In view of the fact that the area is entirely 
winter does not fall below 48 to 50®E. except in dependent upon rain and that the latter is i 

J anuary when after a good shower it may be received almost six months before the due date ^ 

sometimes as low as 40°F, Frosts are rare, for planting of the crop, it is essential that all ^ 

The tract is humid all the year round except possible moisture received during the previous ? 

for two months, viz. March aiid April when monsoon is conserved to ensure satisfactory 

due to westerly winds, atmospheric humidity germinations and early stand. The latt^ is 

often fails below 20 per cent during the day. important because no amount of subsequent 

Daring the rest of the year it is well above 50 treatment and manuring can make up for the 

per cent on the whole. The yearly rainfall loss of poor germination and filling of gaps on 

varies from 45 to 60 in., its incidence increasing a large scale is scarcely feasible in an environ- 

towards the eastern portions. The South- ment of decreasing moisture. This naturally 

calls for timely and frequent cultivation between 

K. L. KHANKA is Sugarcane Specialist, Bihar. ' the cessation of monsoon and earty spring and 

every other precaution to utilize the conserved 
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generally starts wlien tlie germination has 
progressed to an extent that the rows can be 
clearly made out. The Bihar cultivator is 
passed between rows of cane lightly stirring the 
soil and uprooting the weeds. Four to five 
intercuitivations are generally essential during 
the period April to June. Intercuitivation is 
absolutely essential after every shower of rain 
in the pre-monsoon pexiod. 

Earthing up 

This operation is done with the Bihar 
ridge r which throws the earth up into a ridge 
along the rows of cane and leaves a furrow 
down the middle of the inter row space. The 
operation is usually done at the full break of 
monsoon. The proper timing of earthing 
depends upon the nature of soil, the variety 
and the time of planting. In light soils 
earthing up can be slightly delayed but in 
heavy soils it is necessary that this is done 
before the soil becomes too wet to impede 
proper working of the ridger. Quick growing 
varieties have to be earthed up early to 
minimise damage to the stalks during earth- 
ing. Tillering, however, is the most impor- 
tant factor in relation to earthing. The 
optimum number of tillers should be properly 
initiated before earthing is taken up. A 
crop planted at the right time (i.e. during the 
first half of February) is generally ready for 
earthing up at the commencement of the 
monsoon but in a crop planted late (i.e. in 
March) tillering will be a little delayed and 
earthing operation has to be adjusted accord- 
ingly. As tillering is also a varietal charac- 
ter, the optimum time will be different for 
different varieties. Among the approved 
varieties at present, CoJlS, Co395 and Co453 
tiller well and quickly, Co508 produces 
the least number of tillers and is late while 
Co513 is profuse in tillering but is compara- 
tively later than the others. A light early 
(mid-May) earthing has been found to be 
beneficial in both stimulating tiller growths 
and reducing stem borer {Argyria sticticraspis 
Hamps.) incidence in both light and heavy 
types of soil Considering that over 70 per 
cent of the millabie harvest consists of pre- 
monsoon tillers, the significance of early 
light earthing is obvious. 

Before earthing, it is necessary to inter- 
cuitivate once, especially if the surface soil 






has become caked up in order that the ridger . 
throws fine mellow soil on either sides instead 
of clods or slices. Second earthing which is 
sometimes done a month after the first earth- 
ing, is helpful in facilitating proper drainage 
-and also in smothering the weeds that have 
resisted the first earthing or have come up 


Operations after earthing 

Attending to drainage during the monsoon 
is equally as important as conserving moisture 
during the previous cold and hot weather. 
For this purpose, it is necessary that the ends 
of the furrows after earthing are opened with 
hodali and connected with a small channel 
running at right angles to the furrows so that 
surplus water can get out of them. The small 
channels should be allowed to drain into a main 
channel leading preferably to nearby paddy 
fields so that no nutrient matter being carried 
by this water is lost to the cultivator. Water 
stagnation in the field should be reduced as 
much as possible. Other operations are limited 
to the supporting of clumps that lodge due to 
excessive rains accompanied by high winds. 
As the crops are not heavy, elaborate arrange- 
ments for supporting canes are not often 
required. Tying four clumps together (two 
adjacent clumps in one row and the two clumps 
facing them in the next row) with their own 
dry leaves is generally found to be suj0&cient 
to meet the requirements in this respect. 


Harvest * 

Harvesting is generally done according to 
factory requirements and the time of ripening 
of varieties. The canes are cut flush with the 
ground and stripped of leaves in the usual 
manner. Kecent work^ has, however, shown 
that harvesting by uprooting the clump with 
hodali termed as stubble harvesting, is advan- 
tageous though it may entail some extra labour 
and time. About 8 to 11 per cent extra tonnage 
depending upon the variety and soil type 
is recovered. The juice quality is similar ox 
slightly superior to the usual method and after 
accounting for additional cost of harvest, 


^ Furtlier coordinated trials with new method of harvest 
conducted at the instance of the station in Bihar, United 
-Provinces and the Punjab, have shown the method to be 
definitely superior, economical and useful and fit for 
general adoption by the cultivators in Northern India. 
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IRRIGATION PROGRAMME 


T he IJ.P. Government’s irrigation programme, wJiicJi _ is expectea ro oe 
completed hj 1951, will increase the irrigated area m the province by 
about 1-3 million acres’, said Mr. Hafiz Mohammad Ibrahim, Minister 
for Communications, at a press conference on March 4=. He added that the total 
irrigated area from all sources would be increased to Sfim per cent from 33 per 
cent when the Nayar Dam Project, which was partly an irrigation and partly 
a hydro-electric power scheme, was completed. The Nayar Dam Scheme was 
expLted to irrigate 420,000 acres and increase the food production by 70,000 
tons . — Press Note. 
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CONTROLLING PLANT DISEASES' 


By B, B. MUNDKUR 

of our food crops annually suffer 
tra^nc losses due to disease. The precise 
value of such losses is, however, unknown 
as ace u rati" plant disease surv'eys have not been 
carriexl out in India. There is little doubt that 
they run into iniliions of rupees as the diseases 
cause great Hue t nations in yields and contri- 
bute iti no small measure to shortages in food 
supplies. It is to the advantage therefore of 
tlie grower and the consumer alike that every 
acre of land that is ploughed and seeded 
produces the maximum amount of yield and 
if that can be achieved by the adoption of simple 
measures, then such measures must be unhesi- 
tatingly adopted. 

A large number of plants diseases are due to 
fungi, bacteria or viruses. Fungi which cause 
more damage than the rest are, however, both 
our friends and our foes. In their friendl}^ 
role they provide us the delicious morels and 
mushrooms. Yeasts which are fungi, are 
essential in the manufacture of bread, wines, 
beer and other alcoholic drinks. Penicillin 
and streptomycin, the new drugs which are 
proving so useful in alleviating human suffering, 
are metabolites of fungal activity. 

But by causing blights, mildews, smuts, rusts 
and other diseases too numerous to mention, 
fungi do much harm to our field, orchard and 
other crops. In order to save human lives from 
hunger, no effort should be left undone to 
eliminate these diseases. . 

The task of a plant pathologist 

liedueing losses from diseases is primarily the 
task of the plant pathologists who are attached 
to the central and the more important provincial 
ancl State Departments of Agriculture in India, 
A plant pathologist, let it be understood, is not 
a physician or a surgeon. He is a sanitary 
officer whose major aim is to keep away disease. 

^ Talk delivered over the AU-India Radio, Delhi, on 
22 May 1940. Published with the permission of the 
Station Director. 
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He keeps a vigilant watch and when a disease 
appears, he identifies the fungus that is respon- 
sible for it, studies the factors of environment 
that cause epidemics, finds out how it is trans- 
mitted and disseminated, how it over- winters 
or over-summers and then discovers methods for 
its control. 

Controlling an externally seed-borne 

disease 

There are two ways in which plant disease 
can be controlled. Firstly there are the direct 
methods whereby the plant pathologist, know- 
ing how a disease is transmitted, devises 
measures that should be taken to prevent its 
appearance. A disease may be seed-borne. 
If it is an externally seed-borne disease, then 
the plant pathologist wages a chemical warfare 
against it by using fungicidal dusts such as 
those of copper or mercury compounds, sulphur 
or formaldehyde. The most essential thing in 
carrying out such a warfare is to see that these 
dusts are of extreme fineness and that they 
completely cover the seed surface. The grain 
smuts of jowar, the covered smut of barley, 
the foot-rot of rice and the damping of! of 
vegetable and tobacco seedlings are controlled 
in this manner. 

Controlling an internally seed-borne disease 

If a disease is internally seed-borne, then the 
plant pathologist tries to kill the fungus lying 
within the seed by the application of heat. 
Loose smut of wheat, for example, is an inter- 
nally seed-borne disease and over-summers in 
India in the form of dormant mycelium within 
the seed. In 1888 Jensen of Denmark reported 
that if the seed is soaked in water at 80°F. for 
four hours, then the dormant mycelium within 
the seed starts to germinate. If the seed is 
then placed in water registering 128 to 129'^F. 
for ten minutes, the fungus is killed and a 
complete control of the disease is obtained. 
Luthra and Sattar of Lyallpur have devised 
an ingenious modification of this method which 
is useful in regions with very hot summers like 
the Punjab and Sind. The grain is soaked in 
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water from early morning till noon, tlie water is 
then drained pfi and the seed is exposed to the 
sun in a thin even layer from noon to sun- 
down ; by that time, the germinating mycelium 
is efiectively killed and the grain itself perfectly 
dried. 

It is always a good practice to treat all seed 
with fungicidal seed dressings, whether a 
disease-causing organism is or is not present. 
Not only are good stands of crops obtained in 
this manner, but that is a best form of crop 
insurance also. 

Controlling an air-’borne disease 

If the diseases are air-borne like the early 
and late blights of potatoes, mildews of mango, 
grape or peas, leaf-curl of peaches, scab of apples 
or rust of figs, then the^ plant pathologist has 
different weapons in his armoury to fight and 
• prevent epidemics. By systematic field observa- 
tions on the time of appearance of these diseases 
and by noting the effect of meteorological 
conditions, he builds up an efficient forecasting 
service so that timely spraying of foliage, 
blossoms, buds and fruits can be done in order 
to give the plants a protective coverage. Later 
when the spores of the pathogen settle down on 
the leaves covered by this protectant layer and 
start to germinate in the presence of moisture, 
that moisture activates the fungicides also which 
then completely kills the spores. Spray 
calendars and spray schedules thus form an 
essential requisite to the vegetabie and fruit 
growers. In the coffee-growing districts of 
Mysore and Coorg, thousands of gallons of 
Bordeaux spray are used daily for controlling 
the dreaded coffee leaf rust. The protection 
which the spray gives to the foliage effectively 
controls that rust and increases the yields of 
coffee. 

Because of the war many of the old fungicides 
like the copper and mercury compounds are in 
short supply. In the United States of America 
alone, it is stated that twenty million pounds of 
copper, for the manufacture of fungicides, 
were used in 1943. The trend in that country 
has therefore been to develop non-metallic 
synthetic organic compounds that are more 
effective and less injurious, more convenient 
and less expensive, than the older fungicides. 
With the aid of the organic and industrial 
chemists, new combination^ have been manu- 
factured or old ones improved. Among the 


newer fungicides, Dithane, Fermate, Spergon, 
Arasan, etc. have shown much promise. In 
India it should be .possible to manufacture these 
products under, licence from the patentees; 
or may be our organic and industrial chemists 
can, with the active cooperation of the plant 
pathologists, synthesize newer and better 
products. 

Indirect methods of disease control 

But very often in crops like wheat or rice 
and diseases like rusts, mildews or leaf-spots 
that affect them, sprays are of little use because 
the area that is to be covered is too vast and 
the time to conduct the spraying operations too 
short. As the margin of profit is low, the cereal 
producer cannot afford to invest money in 
expensive fungicides. In cooperation with the 
plant breeders therefore the plant pathologist 
endeavours to develop varieties of crops that 
are immune from or resistant to diseases. 
Such methods of disease control are the indirect 
methods. 

In conducting investigations of this nature, 
the primary requirement is to determine the 
factor or factors that induce disease in an 
epidemic form under experimental conditions. 
If such conditions are known, ■ then a suscep- 
tible variety would, for instance, completely 
succumb to the disease under those' coalitions. 
By subjecting as many varieties as possible to 
an epidemic of a disease, it is possible to select 
varieties,, that have the required properties. 
Varieties of the particular crop are secured not 
only from all over the country but from abroad 
also. When such varieties are subjected to the 
disease and if among them are some that fail 
to take infection, at a time when susceptible 
ones get most severely attacked, and if such 
performance is repeated year after year, then 
there can be little doubt that they are immune. 

Very often varieties may show different 
degrees of susceptibility. Even among the most 
susceptible varieties, there may be a few plants 
that fail repeatedly to get attacked. ' If such 
plants are not disease-escapes, then they perhaps 
have within them genes that are responsible 
fox immunity or resistance. By careful selec- 
tion and repeated testing to make sure that 
they are not disease-escapes, it should be 
possible to build up resistance in them. 

Varieties of cereal crops immune from or 
highly resistant to several smuts have been 
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obtained in tliis manner at the Indian Agri- 
ciiitiirai EcHearcli Institute at New Delhi* An 
intensive and extensive search is going on to 
find out varieties of wheat, barley, linseed and 
other crops that arc immune to rusts,' at the 
same Institute. Efiort is also being continu- 
ously made at the Potato Sub-station of the 
Institute at Simla to find out varieties that can 
resist fungi that cause the early and the late 
blights of potatoes. Not only have varieties 
been collected for this purpose from all over 
India but they have been secured from Mexico 
and tiie countries lying on the slopes of the 
Andes mountains in South America where the 
potato originated. 

But the development of immune or resistant 
varieties of crop plants is not an easy process. 
Just as there are diSerent varieties of crops, 
there are different varieties of a fungus also. 
These varieties, known as parasitic races of the 
fungus, cannot be distinguished one from the 
other by any observable characters. But they 
differ in their ability to attack the different 
varieties of its host. In black rust of wheat, 
for example, there are about 175 parasitic 
races. Some of them attack some varieties of 
wheat alone and others attack other wheat 
varieties. In India nine such races are known 
and we have wheat varieties that are more or 
less resistant to their attack. But suddenly 
a new race may arise w-hich is capable of attack- 
ing our resistant wheats in a severe manner, 
thus upsetting all our calculations. 


The development of immune or resistant 
varieties is also a time consuming process. 
'Sometimes an immune or resistant line may not 
be agronomicaily good or comnierciaiiy satis- 
factory. Wilt-resistant pigeon peas, for 
example, are very undesirable because of poor 
yielding capacity and also because of poor 
cooking qualities. In such cases, the breeders 
have recourse to hybridization between the 
immune or resistant varieties on the one hand 
and desirable but susceptible ones on the other. 

It has been observed that the introduction of 
new selections or of new hybrids to control one 
disease has introduced new disease problems 
or changed old ones. For instance, a wheat 
hybrid highly resistant to black rust was found 
to be very susceptible to a disease known as 
black chaff. When the rust-resistant variety 
was introduced in North Dakota and Minnesota, 
black chaff began to cause much concern. 

The plant pathologist has to mobilize there- 
fore all the methods of control or commonsense 
procedures that prevent dissemination of diseases 
or reduce the severity of their attacks. In 
addition, therefore, to disinfecting seed, obtain- 
ing seed from disease-free areas, spraying his 
crop and securing resistant varieties, he should 
explore suitable rotations, select proper soil 
types for different crops, take adequate care of 
the soil to maintain its fertility and make the 
right use of manures and fertilizers. Ameliora- 
tion may lie in the choice of any one or all 
these measures. 
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PREVENTION OF ADULTERATION OF GHEE 

WITH VANASPATI 





By NOSHIR N. DASTUR 

T he lay consumer sometimes gives too 
great an importance to the physical 
appearance of ghee when judging the 
quality. For this reason products which resem- 
ble ghee in appearance are likely to be passed 
off as genuine ghee by unscrupulous dealers. 
With the growth of the hydrogenation industry 
such substitutes are easy to obtain and when 
mixed with, ghee it is not always easy to detect 
even by routine chemical tests if the adultera- 
tion is carried out to the extent of 25 to , 30 
per cent. This is no doubt due to the great 
variation in the composition of ghee and to the 
common practice of allowing the sale of mixed 
ghee (cow and buffalo). In these circumstances 
it is no wonder that the lay consumer is left 
in bewilderment and experience has 'made 
hTTYT so -sceptical that when he buys ghee he takes 
it for granted that ghee is always adulterated. 
This state of affair is not at all to be 
encouraged for it indirectly does a great harm 
to the genuine ghee industry by lowering the 
price of ghee. The vanaspati industry, no 
matter how honest the motive of the manu- 
facturer is, also comes into disrepute. A 
remedy has, therefore, to be found which will 
benefit both these sister industries without 
restricting their legitimate sphere of activity. 
At present three remedies are available to 
rectify this state of affairs. These are (i) add- 
ing sesame oil to vanaspati, (ii) adding phenol- 
.phthelein to vamspati and (iii) colouring 
mnaspati with a characteristic colour. The 
merits and demerits of each of this proposal 
are discussed below. 

Addition of sesame oil to vanaspati 

The proposal to add sesame oil to mnaspati 
rests upon the characteristic colour, red, giving 
property of sesame oil when it is mixed with 
sugar (or furfurol) and strong hydrochloric 
acid. The test is not given by any other 
natural fat. This method of detecting sesame 
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oil has been known for nearly half a century 
and has been put to use in other countries for 
preventing the use of butter substitutes (marga- 
rine) for adulterating butter. It is compulsory : 
to add a certain percentage of sesame oil to 
all butter substitutes. This greatly simplifies - 
the work of the analyst for one is never sure 
whether the variation in the customary chemical . ^ 
and physical constants of butterfat are genuine 
differences due to feed or due to adulteration. / 
Addition of sesame oil to the extent of about 10 
per cent has been legally enforced in Austria, 
Belgium, Denmark, Finland, Germany, Portugal, 
Sweden, Switzerland and other countries. 

The colour-giving property of different 
batches and varieties of sesame oil varies and 
further it is possible to impair this property 
by the common processes of refining as practised 
during the manufacture of vanaspati. To 
overcome this difficulty the law is framed in 
such a way that the butter substitute when 
tested under standard conditions by the fur- 
f nrol test is required to develop a certain mini- > 
mum intensity of red colour. This ensures an 
addition of 5 to 10 per cent of sesame oil. 

Some times it is argued that an addition of 
5 to 10 per cent of sesame oil will lower the 
keeping quality of vanaspati under our climatic 
conditions. Actual experiments carried out 
under these conditions show that the keeping | 
quality is not affected to any considerable 
extent. With vanaspati containing 5 per cent 
sesame oil it is possible to del3ect adulteration 
to the extent of 2 per cent and more. Sesame 
oil when added to the extent of 5 to 10 per ^ 
cent does not impart any foreign colour or taste 
to vanaspati. The only objection to this 
method is that presence of sesame oil cannot be 
visually detected and a chemical test has to 
be employed which though very simple. cannot 
be entrusted to a layman as it involves the use 
of strong hydrochloric acid. 

Addition of phenolphthetein to vanaspati ^ 

The addition of phenolphthelein is advocated 
on the ground that as it is white and completely 
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odourless and tasteless it will be easily adopted 
by the vanaspati industry, Phenoiplitlieleixi 
gives a red colour with, alkalies and its presence 
can be easily detected. There are, however, 
several important reasons why its addition 
cannot be recommended. On account of its 
white colour its presence will not be easily 
evident to the buyer. Phenolphthelein is only 
sparingly soluble in vanasj)ati and it will easily 
settle at the bottom and hence can be removed 
by scrapping the bottom when vanas'pati has 
solidified. The biggest objection to the use of 
of phenolphthelein is, the idiosyncracy of 
individual to this chemical. While phenol- 
phthelein is regularly used for its mild cathartic 
effect, in certain individuals it produces very 
violent reaction in the form of reddish skin and 
erruptions. 

Colouring of vanaspati 

To prevent the use of vanaspati for adultera- 
ting ghee it has been suggested that vanaspati 
should be coloured distinctively so that its 
colour will not blend with that of ghee. This 
will be the best solution of this most vexed 
question as it will provide a visual test. Addi- 
tion of either sesame oil or phenolphthelein 
do not fulfil this essential condition. The 
colour suggested should no doubt be attractive 
and perfectly harmless. It is suggested that 
light rose or pink colour will be the best. This 
is no doubt an odd colour. However if it does 
not in any way affect the cooking property of 
vanaspati the public should be educated to 
get accustomed to this colour. 

In this connection dye obtained from 
Eaianjot roots has many advantages. This is 


indigenous, is readily available and commonly • 
used for preparing food preparations. The dye 
is absolutely non-toxic and can impart* any 
shade of red* However, for the purpose under 
review a light pink shade will suffice. It should 
be remembered that vanaspati is used solely as 
a cooking medium and not as a spread-like 
butter. Hence colouring will not affect the 
market value of vanaspati in any wav. Vanm- 
pati coloured with Ratanjot also does not im- 
part any colour or flavour to food prepared in it. 

It is sometimes argued that colouring is not 
a fool-proof method as the colour can be 
removed by chemical reagents. No method 
can be called fool-proof in this age of science. 

An antidote can always be found. The above 
argument is no doubt made by interested parties 
with the object of frightening the authorities 
against giving a distinctive colour to vanasjmti. 
The same sources like to gloss over the fact 
that even the colour-giving property of sesame 
oil can be impaired to an equal extent by 
treatment with various absorbents like activated 
charcoal, Fuller’s earth, etc. Removing colour 
from large quantities of vanaspati is not an easy 
matter and if ever it is practised on a large scale it 
cannotgo undetected for long from the vigilance 
of law. When vanaspati is coloured pink its 
presence in buffalo ghee can be detected to the 
extent of 5 per cent and in cow ghee to the extent 
of 15 per cent. The Ratanjot dye has the further 
property of giving an intense blue colour with 
alkalies and this can serve as an additional test. 

Advantages and disadvantages 

The advantages and disadvantages of the three 
proposals outlined above are tabulated below : 


1. Addition of sesame oil 

1. No ejffect on the colour of 
vanaspati 

2. 5 to 10 per cent of oil does not 
affect the keeping quality 

3. Adulteration visually not 
evident 

4. Very soluble in vanaspati 

5. Not removable by filteration 

6. Non-toxic 

7. No cumulative effect 

8. Does not impart colour to food 

9* Heating to high temperature 
impairs detection 

10* Colour-giving principals re- 
moved by absorbents 
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IT. Addition of phenolphthelein 
No effect on the colour of vanaspati 

(Not ascertained but presumably 
no ill effect) 

Adulteration visually not evident 
Solubility limited 

Removable by filteration if more 
than 0*005 per cent 
Cathartic reaction varies with 
individual 

Cumulative effect varying with 
individual idiosyncracy 
May impart colour to food if any 
alkali is present 
Heating has no effect 

Removable by filteration or by 
absorbents in concentration 
greater than 0*005 per cent 


III. Colouring vanaspati with ratanjot 
Colours vanaspati 

Keeping quality unimpaired 

Adulteration visually evident 

Very soluble in vanaspati 
Not removable by filteration 

Non-toxic 

No cumulative effect 

Does not impart colour to food 

Heating ^ to high temperature 
reduces colour 

Colour removable by absorbents 
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It) is recommended that- all the vanaspati 
and similar products manufactured in the 
country or imported should be made to contain 
both sesame oil and a distinctive colour as a 
double check against its misuse for adulteration 
. of ghee. The amount of sesame oil to be added 


should be fixed at 5 to 10 per cent and the 
colour intensity should be 7 to 9 red units when 
measured in one cm. cell in a Lovibond Tinto- 
meter. If these measures are adopted the 
consumer will be amply protected against any 
fraud. 
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U.S.A. DESTROYING POTATOES 

A CCOEDING to a Reuter message the U.S.A. is having to destroy more 
than 1 ,000,000 tons of potatoes to keep prices up while many countries, 
-^including Britain, are going short. Britain declined an offer of two and 
a quarter million tons of surplus American potatoes for fear of importing ring 
rot to the danger of the home crop, and because the cost of handling, carriage 
and, if necessary, dehydrating would raise the price far higher than the same 
amount of fiour even if the potatoes were a gift. The order to destroy the first 
half million tons came on the very day the FAO said : ^ The destruction of basic 
foodstufis in order to maintain prices is an international crime’. The same fate 
is expected to await the next two crops since the high fixed price encourages 
production. 

Commenting on this Gunther Stein says ; ' While hunger and malnutrition 
are still rampant in India and other countries, American farmers, acting on 
Government advice and getting Government compensation will dump at least 
20,000,000 bushels of low-grade surplus potatoes. Sufficient food to provide a full 
basic diet for three-quarters of a million people for an entire year will thus be 
ploughed unden, discarded, destroyed. The surplus is considered a dangerous 
drag bn the American potato market, already artificially supported by Govern- 
ment subsidies, amounting to Rs. 250,000,000 in 1946. UNRRA cannot send 
those potatoes abroad. Shipped in ordinary vessels, they would spoil. Even 
if enough refrigerated ships were available, the freight rates would be too high. 
And modern technology which was used during the war to dehydrate potatoes for 
American soldiers overseas is of no help either. It is too expensive — Food 
Bulletin, 
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A NEW AND LUCRATIVE ROTATION FOR 

SUGARCANE 


By 5. B. SiNGH 

R otation of crops is generally practised 
to improve tiie fertility of the soil, keep 
the labour properly engaged throughout 
the year, and to obtain the maximum yield and 
profits from the land. 

In sugarcane cultivation generally good 
cultivators either keep the field fallow or green 
manure it with sanai {Crotolaria Juncea) 
preceding a crop of sugarcane. The other and 
the poorer type of cultivator generally takes a 
paddy or a cotton crop during monsoon and 
follows it with pea in the rahi season before 
sowing sugarcane. Although this type of 
cultivator gets both a hhanf and a rahi crop, 
he loses very heavily in the yields of cane. 
Cultivators with small holdings who are forced 
to plant sugarcane immediately after harvest- 
ing a rahi crop abound in the eastern districts 
of the United Provinces where generally popu- 
lation is thick. As a consequence of this 
practice, the average yield of sugarcane is only 
about 12 to 14 tons per acre. 

A new rotation 

With a view to improving the fertility of the 
soil and the average yield of sugarcane on small 
holdings, a new rotation (groundnut-ar Aar- 
sugarcane) has been tried both on the research 
and certain private farms in the United Pro- 
vinces. It enables the cultivator to take a 
Jcharif and a rabi crop immediately preceding 
sugarcane without any loss in the yield of cane. 
This new rotation has yielded very encouraging 
results in well-drained light loam soils. The 
rotation briefly consists of taking a groundnut 
crop in the Jcharif and an arhar crop {Oajanus) 
in the following cold weather followed imme- 
diately by sugarcane. 

Arhar and groundnut are sown together with 
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the break of monsoon, the former in lines 9 ft. 
apart ahd the latter in between the lines of 
arte at a distance of ft. between each line. 
There are thus 5 lines of groundnut between 
the two lines of arhar, 

Arhar is thinned during August so as to 
leave good and healthy plants at a distance of 
2| to 3 ft. It is intercuitivated with hand hoes 
or kassis during July and August along with 
groundnuts. After harvesting the groundnuts 
in November, the spaces occupied by the 
groundnuts are prepared for planting cane in 
the same manner as a normal field reserved for 
cultivation of sugarcane in trenches. Trench 
method of planting cane has been found better 
suited to this rotation than flat planting. Lines 
of arhar fall on the ridges of trenches and remain 
undisturbed . during cold weather. Trenches 
are made 3 ft. apart and hoeings and manuring 
are done from November onwards. Sugarcane 
is planted in these trenches in the month of 
February and by the time germination of 
sugarcane begins the arhar crop is harvested, 
in March. Arhar plants being fairly apart 
(2|- to 3 ft. from plant to plant and 9 ft. from 
row to row) become very bushy and yield 50 
to 100 per, cent better than an ordinary crop 
of arhar {Cajamis), Certain arhar plants have 
been found to yield even up to 2 lb. of arhar 
seed per plant. The sugarcane crop raised 
from such a field is also usually a bumper crop 
yielding from 700 to 1,000 md. (25 to 36 tons) 
of cane per acre depending upon the variety 
of cane and its proper care. Early varieties 
generally yield less than the medium ripening 
varieties. Tbe crop of sugarcane raised in 
these trenches is often much better than the 
crop of sugarcane normally raised after a 
fallow or even green manure. 

The yields of diflerent rotational crops obtained 
from trials conducted at Sohna Agricultural 
Farm, Basti and Main Sugarcane Research 
Station, Shahjahanpur are given in Table I. 
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Tabi.e I 

Yields and 'prices ^of different rotational 
crops 

1 Prices 

ir Place of trial Rotational Yield in in 
crop md. rupees 


1939-41 


1944-46 


Sohna Agri- 
cultural Farm, 
Basti 

Main Sugarcane 
Research Sta- 
tion, Sliahja- 
hanpur 


Groundnuts 
Arhar 
Sugarcane, 
Co. 421 
Groundnut 
Arhar 
Sugarcane 
Co. 245 
Co. 557 


Advantage 

The advantage of the above rotation is that 
the crops preceding sugarcane being leguminous 
have a fertilizing effect on the soil. Of these, 
arhar is a deep-rooted crop and groundnut a 
shallow-rooted one. The cultivator gets two 
cash and food crops without irrigation and 
manuring and also a good sugarcane crop within 
two years. This practice is better than keeping 
the land fallow or even green manuring it and 
is specially suited to small cultivators who can- 
not afford to keep their land vacant for nearly 
a whole year before planting sugarcane. 

The above rotation is best for all well-drained 
medium or light loam soils where arhar and 
groundnut crops can be successfully raised. 


INDIA’S SUGAR QUOTA FOR 1947 

T he International Emergency Food Council announces 
that India has been allocated 1,260,000 short tons of sugar, 
J apan 50,000 and Korea 40,000 short tons (one short ton 
equals 2,000 pounds) for 1947. Most of India’s allocation 
is expected to be filled from domestic production with only 
120,000 tons to come from the world surplus . — Food Bulletin, 
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SOME EXPERIMENTS ON THE CONTROL OF TOMATO 

VIRUS DISEASES 

By R. S, VASUDEVA and T. B. LAL 


T omato vims diseases are very serious 
and cause .lieavy damage to tomato crop 
every year. It is one of the most exten- 
sively cultivated vegetable crops in India. 
Since tlie high vitamin content of tomato has 
been established it has become ail the more 
popular and is considered essential from nutri- 
tional point of view. The diseases are prevalent 
wherever the crop is grown and some of them 
seriously reduce the yield as well as the market 
value of the fruit. Observations made in 
Delhi, the Punjab, United Provinces and Bihar 
show that a very high percentage of plants are 
infected with virus diseases. In certain 
individual fields almost every plant is affected 
and the loss to the individual cultivator is 
considerable. All the varieties grown are 
found affected with one or more diseasevS. 

Disease-incidence 

Observations on the incidence of virus 
diseases of tomato were made at Delhi for three 
seasons, i.e. 1941 to 1943. Eecords of disease- 
incidence were made at frequent intervals in 
plots where tomato seedlings of variety Button^ s 
Early Market were transplanted about the middle 
of August. In 1941-42 the total incidence of 
mosaic, streak, leaf-roll, mosaic-cum-leaf roll 
and leaf-roll-cum-streak was 24*5, 9*2, 8*6, 
3*3 and 0’6 per cent respectively. The highest 
incidence of mosaic, leaf-roll and streak was 
observed on 16 October 1941 after which date 
the spread of the diseases was comparatively 
much slower. In 1942-43 the total disease- 
incidence was 6*5 per cent on 16 September 
1942, after which date the incidence began to 
rise gradually. On 11 December 1942 a 
maximum incidence of 28*2 per cent was 
recorded. Plants showing streak were more 
common than mosaic, and typical leaf-roll was 
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almost absent. In 1943-44 the total disease- 
incidence as recorded on 10 September 1943, 
was 4*2 per cent and gradual rise in disease- 
incidence was observed up to 20 December 
1943 wheii a maximum of 78*7 per cent was 
registered. Incidence of njosaic (including 
severe and negligible mottle) was the highest, 
being 70*3 per cent. 

The total disease- incidence was much lower 
in 1942 as compared to 1941 and 1943. The 
insect incidence during the period of obser- 
vation in 1942 was also lower. These varia- 
tions in disease and insect incidence may be 
explained on the basis of meteorological 
observations. During August and September 
1942, total average weekly rainfall was 0*799 
in. and average weekly humidity remained 
much below 75 per cent which resulted in 
high insect activity with a corresponding 
rise in disease-incidence. In 1942 during 
the same period total average weekly rainfall 
was 2*911 in. and average weekly humidity 
ranged between 78 and 93 per cent. These | 

conditions resulted in much lower insect \ 

activity with corresponding fall in disease- 
incidence. During 1943 for the same period 
the total average weekly rainfall was 1*07 in, 
and average humidity ranged between 78 and 
87 per cent. The conditions though being 
intermediate to those observed in 1941 and 
1942 were nevertheless favourable to high 
insect activity and consequently resulted in 
high disease-incidence. 

Effect of virus diseases on yield 

Preliminary observations on *the yield 
records of healthy plants as well as those 
affected by different diseases indicated that 
in the case of plants showing symptoms of 
mosaic, streak, leaf-roll, mosiac-cum-leaf-roll 
and leaf-roll-cum-streak, the average yield per 
plant in terms of number of fruits was reduced 
by 9*6, 36*8, 76*2, 68*7 and 95*7 per cent respec- 
tively and average yield per plant in terms of 
weight by 10*8, 54*0, 84*2, 73*2 and 98*9 per cent 
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respectively in comparison to healthy plants. 

It was also observed that in cases of late 
infections with mosaic the yield was not 
appreciably affected. 

In a typical experiment records of yield of 
individual plants, both healthy and affected 
by different diseases, were taken. Yield per 
plant in each case as well as the percentage 
reduction in yield in case of diseased plants are 
given in Table 1. 


1 Table I 

1 . Effe(^t^ <ff different diseases 

on 

yields 


Average 

Percentage 

Plant symptoms 

yield per 

reduction 

■: -ij 'I!..' , - 

" , ■ ' ■■ ' . 

plant 

in yield 


lb. 

oz. 


Healthy . . 

. 12 

13 

Nil 

' Mosaic (Negligible mottle) 11 

15 

7 

i Mosaic (Severe mottle) 

11 

0 

14-1 

Leaf-roll 

. 0 

14 

93-1 

Streak 

0 

4 

98-0 

Mosaic (Severe mottle- 




f , cum-ieaf-roll) .< 

. 1 

7 

88-8 


Considering the economic importance ©f 
these diseases, experiments were conducted in 
order to devise control measures particularly 
through plant hygiene, i.e. through protection 
of young seedlings from infection by spraying, 
by pruning the plants in such a way as to 
increase their tolerance, by roguing diseased 
plants and replacing these by healthy ones and 
by shifting the date of sowing of nursery 
and subsequent transplanting of the seedlings 
into the field. As the chief means of spread 
of these diseases are insect vectors, the methods 
adopted to control the diseases will include 
those that control insects or avoid the period 
of optimum insect activity. The experiments 
conducted with these objects in view are des- 
cribed below. 

Plants of tomato variety Sutton’s Early 
Market raised from seed obtained from disease- 
free plants were throughout used in these 
experimentsi»and the treated plots were ran- 
domized. The plots were evenly manured with 
farmyard manure at the rate of 100 maunds 
per acre and the sowings were normally carried 
out at the optimum time for the appearance 
of diseases. 

The yield shown against leaf-roll or streak is from 
plants which got infected while young and showed 
typical disease symptoms. These do not include cases 
of late infection. 


(a) Varietal test : A large number of varieties 
of tomato, seed of which had been obtained 
from different sources in India, were tested 
for their susceptibility to virus diseases. In 
1941-42, 20 varieties of tomato were trans- 
planted in the field on 4 October 1941. Each 
variety was replicated four times. Average 
total disease incidence was highest (81*6 per 
cent) in variety Large Red and lowest (8*1 per 
cent) in Tyjpe 1 from Sabour. Large Red was 
affected most serverely by leaf-roll (63*4 per 
cent). The remaining varieties showed disease- 
incidence varying from 13*1 to 56*9 per cent. 

In 1942-43, 66 varieties were tested.* Most 
of the varieties were affected with streak. 
High disease-incidence of 61*2 per cent and 
53*8 per cent was observed in the varieties 
Ox-Heart and Pejpjper respectively. Minimum 
disease-incidence of 5 '7 per cent was observed- 
in Sabour Type 3 whereas variety Large Red 
Smooth appeared to be almost free from disease. 
Other varieties showed a total disease-incidence 
varying from 6*6 to 53*6 per cent. The out-, 
turn from varieties Sutton’s Early Market and 
Pear Shape was highest. 

In 1943-44, 41 varieties including those which 
showed low disease-incidence during the pre- 
vious season, were planted and kept under 
observation. Varieties Earliana and Golden 
Yellow which showed disease-incidence, of 9 
and 10 per cent during the previous season, 
showed incidence of 19 and 11 per cent respec- 
tively. All the other varieties tested showed 
disease-incidence of 37 to JOO per cent. Thirty- 
six varieties showed infection above 70. per 
cent. In 1945-46, 25 varieties were tested and 
varieties Earliana and Golden Yellow were 
affected to the extent of 93 and 95 per cent 
respectively. The other varieties showed 
disease-incidence of 100 per cent. 

Observations on different varieties for the last 
four years have shown that no variety so far 
cultivated in India is resistant to these diseases. 

(b) Effect of spraying : Tomato plants trans- 
planted into 24 sub-plots were subjected to 
six different treatments, each being replicated 
four times. Unsprayed plots served as checks. 
The spray used contained nicotine sulphate and 
soap. No difference in disease-incidence in 
the sprayed and central plots was observed.' 
Insect incidence, however, was comparatively 
low in the regularly sprayed plots. The insects 
commonly observed My zus persicae Sulz., 

Bemisia tabaci Gen., Haplothrips sp., Haplothrips 
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Soror Sciimiitz., Bngytatus tenni Bent., Triph- 
leys tantilus Motsch., and E?nyoasca sp. 

(c) Effect of pruning : Tomato seedlings of 
variety Button’s Early Market were transplanted 
in eight sub-plots on 6 September 194L 
Plants in four sub-plots were pruned every 
fifteen days while thos6 in the remaining plots 
w-'ere left unpruned and served as checks. 
After pruning each plant all the instruments 
were carefully sterilized and hands thoroughly 
disinfected. Disease-incidence was recorded 
at regular intervals. The treated plots showed 
an average disease-incidence of 21 T per cent 
as against 21*8 per cent in the controls. There 
was no appreciable difference in the incidence 
of mosaic, streak and leafiroll in the pruned 
and control plots. Average yield per plant 
from treated and control plots was as follows : 

Average Average 

number of weight of 
fruits fruits 

lb. oz. 

"Pruned . . 21 2 9 

Control . . 25 2 12 

(d) Effect of mixed cropping : Tomato seed- 
lings were transplanted in A 2 sub-plots on 14 
September 1942. In four plots, gram and in 
another four plots maize was broadcast in 
between the rows of tomato. The remaining 
four plots served as controls. In the plots in 
which tomatoes were sown mixed with maize, 
tomato plants failed to progress satisfactorily 
and no records were taken in these plots. The 
average disease-incidence in tomato-cum-gram 
plots was 9-4 per cent as against 16*0 per cent 
in pure tomato plots. 

Comparatively low infection was also observed 
in tomato-cum-gram plots in 1943, but the yield 
in mixed plots was adversely affected. 

(e) Effect of roguing : Tomato seedlings of 
variety Button’s Early Market were transplanted 
in two sub-plots on 9 September 1942. The 

, two plots were isolated by means of a hedge. 
In one plot all the plants which showed any 
sign of infection were immediately removed 
and replaced by healthy ones. Diseased plants 
in the other plot were not removed and this 
served as check. The total yield records of 
the two plots showed an increase in average 
number of fruits and average weight of fruits 
per plant in the rogued plot by 92*6 'per cent 
and 68*0 per cent respectively. The differences 
appeared to be extremely high and the experi- 
ment was repeated during 1943-44 on a larger 


scale. During this year almost all the plants 
at one time or the other showed symptoms of 
disease and had to be rogued out and replaced 
by healthy ones. The yield in these plots was 
consequently adversely affected and was much 
lower than that obtained from the control 
plots. The repiacement of plants in the treated 
plots almost amounted to late plantings. In 
1942-43 disease-incidence in general w^as quite low 
as compared with that of 1943-44. It is indicat- 
ed, therefore, that the roguing of diseased plants 
and replacement by healthy ones may give re- 
munerative returns only during seasons when in- 
cidence of diseases is not so high as in 1943-44. 

(f) Effect of sowing date : Tomato seedlings of 
variety Sutton’s Early Market about three 
weeks old were transplanted in field on six 
different dates between the second week of 
August and third week of November during 
1942-43 and 1943-44. The disease-incidence 
was recorded at regular intervals and it was 
observed during both the years that incidence 
of severe types of diseases was highest during 
first two sowings and that there was a gradual 
fall in the disease-incidence in later sowings. The 
incidence of Negligible mottle, however, was low 
in the first sowings and gradually increased in the 
later sowings. It has been indicated that Neg- 
ligible mottle does not greatly affect the yield. 

Average disease -incidence in different sowings 
in a typical experiment is given in Table 11. 

Table II 


Effect of sowing date on disease-incidence and yield 


Date of transplanting 
(1943) 

Percentage of 
disease-incidence 
(Severe types) 

Average 3 deld 
per plot 

11 August 

40-7 

lb. 

188 

02. 

2 

9 September 

46*8 

147 

12' 

27 September 

37 -.5 

59 

1 

16 October 

27*9 

82 

2 

1 No'vember 

6'0 

46 

2 

18 November 

•■■7*2" 

19 

6 


In spite of the fact that there was reduction 
in the incidence of diseases as the time of 
planting was delayed, there was corresponding 
decline in yield. The plants of the late-sown 
crop were smaller in size and occupied a smaller 
area in the field. It was, however, considered 
possible to make up the yield in the late sowings 
by close planting. With this end in view the 
experiment was repeated during 1944-45 and 
close planting was carried out in the later 
sowings, thus effecting an increase in the total 
number of plants in these sowings. The 
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distance between plant to plant in plot was so 
regulated that in tbe tliree later sowings the 
total number of plants was increased by 33, 
50 and 100 per cent respectively. Observations 
for disease-incidence were made in the usual 
manner and yield of the various sowings was 
recorded separately. The data p:e summarized 
in Table III, 

Table III 

Effect of sowing date and close planting on 
disease-incidence and yield 


Date of 
transplanting 
(1944) 

Total number of 
plants transplanted 

Percentage 
of disease- 
incidence 

Average 
yield 
per plot 




lb. oz. 

26 July 

72 

100*0 

67 12 

15 August 

72 

100*0 

48 7 

6 September 

72 

90*0 

64 9 

26 September 

96 (33 per cent increase) 62*0 

78 10 

17 October 

108 (50 do 

) 35*9 

124 14 

1 November 

144 (100 do 

) 19*5 

56 8 


From the data presented above it is observed 
that disease-incidence in the later sowings is 
comparatively much lower. It is also indicated 
that by adopting the system of close planting 
in the plantings of 26 September and 17 
October the yield per unit area is considerably 
increased. In the sowing of 1 ISTovember 
however, there is a decline in yield, although 
disease-incidence is minimum. This may be 
due to the fact that it is too late for planting 
and the plants do not get sufficient time to 
make up the yield. 
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MASS PRODUCTION OF VEGETABLES BY SPRAY IRRIGATION 

P RODUCING tomatoes asparagus and vegetables for canning, a single 
farm of 1,000 acres will soon be under spray irrigation on the river flats 
of the Murrumbidgee in Australia. 

The property was acquired last June, by a packing company, near Gundagai, 
New South Wales. By next season the company hopes to have 800 acres of 
asparagus and 200 acres planted with beans, peas, tomatoes celery and white 
onions. More than half the farm is already fitted with overhead sprays, and 
before long a series of pipe lines 130 feet in length will water the farm at a rate 
equal to four inches of rain in 21 hours. Two electric pumps draw water from 
the Murrumbidgee River at the rate of 67,000 gallons an hour, and the sprays 
will 'be kept going almost continuously during the hottest summer months. — 
Agficultuml Newsletter, 
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PINEAPPLE CULTURE IN ASSAM 

By S. CHOWDHURY 

P ineapple [Amms cmmsus (L.) Merr. best plants.- A good cnir 
(A. Lindl)] is grown extensively overlaying a moisture-rets 


througliout Assam and its cultivation is 
extending every year to new land. It is grown 
usually on small liills and Mllocks but extensive 
plantations are also come across on flat land* 
The plant produces a fruit unsurpassed in 
excellence by any other. A great advantage 
of growing this is that unlike most other fruit 
plants it begins to bear fruit within a short 
period of planting. There is pretty good 
demand for the fruit in the towns of the province 
as well as in Calcutta which gets its supply 
mainly from Assam. 

The pineapple plant 

The pineapple is a native of Brazil. It 
was introduced by the Portuguese into Bengal 
in 1594 and from there to other parts of India. 
The -fruit is so called because the Spaniard 
called the fruit Fina de Indias from its 
resemblance to a pine-cone and the English 
added the ' apple 

The pineapple is a Monocotyledon and 
belongs to the Natural Order Broineiiaceae. 
The plant consists of a short stout stem with 
roots directly attached and surrounded by a 
whorl of long narrow stifi leaves standing from 
2 to 4 ft. high. The leaves are specialized to 
make the most effective use of a sparse rain- 
fall, and at the same time, by shading the soil, 
to keep it cool and moist and hinder evapora- 
tion, Even a heavy dew will provide an 
appreciable quantity of water to the roots. 
The fruit is a collective fruit formed by the 
coalescence of a number of individual fruits. 
Each ‘ eye ’ or ‘ pip ^ is the extremity of an 
individual flower which develops into fruit. 

Soils and site 

Pineapple does best in a loose, open soil, 
well-drained but moisture-retaining, and with 
a high humus content. In practice this 
description exactly fits those soils growing the 
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best plants.- A good crumbly sandy loam 
overlaying a moisture-retaining but well- 
drained sub-soil is probably the ideal Very 
heavy, compact and badly drained soils are 
not suitable, A slight acid reaction of the 
soil is desirable. 

Land either flat or with a gentle slope is 
best in the tropics where torrential rain will 
cause severe erosion on cultivated land with 
a pronounced slope. In choosing a site one 
naturally ignores any situation siibject to 
flood and conversely any site which will become 
unduly dry during protracted dry weather. 

Propagation 

The pineapple may be propagated from 
almost any part of the plant ratoons, suckers, 
slips, crowns and pieces of old steins, all serving 
the purpose. Suckers, however, constitute the 
best planting material. These are produced in 
the axils of the leaves and can be used to 
advantage for establishing a plantation quickly. 
Suckers are best when of medium size. Very 
large suckers which are near to flowering are 
unsatisfactory since they will flower and fruit 
before being properly established. The fruit 
will be too small to be of any value, and further- 
more, they seldom make strong plants. The 
best size of suckers are those which will flower 
about six to seven months after planting. A 
quicker rooting will result if a few of the base 
leaves are stripped off. 

Next to suckers come slips and crowns. They 
are equally satisfactory as the suckers, the 
chief difference being in the time taken to reach 
maturity. Crowns generally require nearly 
two years to mature a fruit, while slips take 
about 20 to 22 months, and suckers about 15 
to 18 months. Crown slips because of their 
small size do not appear of value fox propagating 
purposes. 

Batoons or ground suckers are the shoots 
that develop below the surface of the soil and 
are left on the plant for latex crops. These 
ratoons go through a process of leaf unfold- 
ment and inflorescence similar to the parent 
axis. After the fruit is picked the stalk 
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withers and the strength of the parent tract of Sylhet. This area appears to be the 
plant is thrown into the ratoons, which there- oldest pineapple-growing region of the province, 
fore develop more rapidly than a new planting. Joldhup is the only variety grown in this tract 
Ratoons are therefore not as a rule used for and comprises a very large acreage. The fruit 
new plantings. ' is small, sweet, very fibruos with exceedingly 

The stems or stumps of the mother plant large eyes and weighs, on an average, 2 to 3 lb. 
may be planted in a shallow furrow and covered It suSers serious losses in transit and cannot be 

lightly with soil. Shoots will spring , up but sent ip good condition to distant markets, 

they are irregular and slow in development. The area under this fruit is rapidly decreasing 
So this method of propagation is not usually and the Giant Kew occupying its place, 
followed. 

Some pineapple varieties produce small Preparation of the land 

brown seeds simUar to apple seeds Such pineapple is a sballow-rooted 

seeds may be used for propagation But it the land should be carefully prepared, 

has usually been observed that seeds produced ^ j probability lacks Lmus and 

by self-polhnmation are usually sterile but rectify this will pay. Cover crops 

crosses with other varieties are quite fertile. , . ,, • -n i. * li ^ wi 

mi.. •, -11 XT- X XT- • xiT -T-'T^x durmsr the rams will be a nice thing. When it 

Thus it will appear that there is the possibility . • x° ^ j x i x 1 1 i xi. t ^ 

x-u 1 X ^ j j? j X ■ • X IS intended to replant an old block, the old 

or the plants raised from seeds not coming true , , ' ... i -ii j? i. 

x^ x„ -D xi, JT T * - XT- plants will provide a valuable source of huimis 

to type. Further seedlings are slow in growth \ ^ . , . 

takhg a year or longer to reach the size of a ^ ^ 

crown Thus it will be evident that propaga- ^ virgin land for making a 

tion by seeds should be attempted only by the plantation any trees and brush on the land 

plant breeder who is engaged in evolving new f large roots 

varieties by hybridization Li not aimed at by \ n I tr 

fhp D-rnwPTci land. It should be given a shalfow ploughing or 

® “ light hoeing of 5 to 6 in. Aftef a thorough 

Varieties discing and harrowing, allow the land to lie 

_ fallow for two or three months in order to rot 

• Three vaneties are usually cultivated ; they grass and weeds. If a good rain faUs two 
'SfflooiA Cayenne, Queen and .(jq tiiree months after the first ploughing a 
Joldhup. ^ . second deep ploughing or hoeing of at least 

is the most popular variety. It is g should be given, followed by another 
an exceedmgly fine variety and is the best of digging and harrowing. The ground is then 
the fancy pineapples. It occupies the largest allowed to lie fallow for a further period of one 
acreage and the area under this fruit is always ^r two months and then planted, 
on the increase. It is prized for its large size 
and keeping qualities ; the latter quality enables ^ f ^ • 

its transport in good condition to fairly distant System oj planting 

markets.’ The fruit has a firm flesh, is very For the planting' of pineapple suckers a 
juicy, rich in flavour and sweet. On an spacing of four feet between the rows and three 
average the fruit weighs about 6 lb., though feet between consecutive plants in the rows is 
fruits we%hing 10 to 15 lb. are not uncommon recommended. It should not ' ordinarily be 
in newly cultivated or properly fertilized lands less than 3 ft. X 3 ft. except that in the 
and sometimes fruits weighing as much as bed system of planting a minimum planting 
22 lb. have also been reaped. distance of 2 ft.x2 ft. may be given. In the 

Queen ranks next in importance. The fruit bed system of planting two, three or four rows 
is remarkably juicy and sweet and the flesh of plants are put down in each bed leaving a 
very slightly fibrous. The fruit is smaller space five feet wide between the consecutive 
than Giant Kew and weighs 3 to 5 lb. It is beds. The bed system facilitates cultural 
one of the best varieties at present known for operations as well as the picking of fruits, 
general cultivation. It grows freely and fruits In the hills the rows should be along contour 
early. lines and the land should be either terraced 

Joldhup, a local variety, is grown only in a or cut up into strips by means of contour 
particular area, the Beanibazar-Latu- Joldhup trenches at least two feet deep and one foot * 
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Wide, Terracing will check the erosion of the 
soil. The trenches also will serve the same 
^ purpose by catcliing the run-oil of rain water. 

^ . The distance between consecutive trenches 

should be determined with reference to the 
gradient of the land ; the greater it is, the less 
should be the distance, 12 to 15 ft. being 
;t‘ sufficient on an average slope. 

Time of planting 

'• From the purely horticultural aspect, the 

■ time of planting is largely governed by suitable 

I weather, both at the time of planting and for 

i the few months immediately following. There 

\ is danger of the young plants being washed out 

or buried in silt or rolling if planting is done 
during times of torrential rains. To plant 
• during the months of low rainfall would result 

I in plants being very slow in taking root and 

' the effect of the consequent set back may be 

I visible during the whole life of the plantation. 

^ ' The most important period in the life of a 

1 plantation is the first few months after planting. 

I. The plants must be brought on quickly so that 

I in as brief a period as possible they become 

I large enough to shade the soil under them, 

f The point stressed here is that it is best to 

r plant when the longest period of good growing 

' weather to immediately follow can be anticipa- 

ted, just after the period of heaviest rain. In 
^ Assam the best period for planting appears to 

I be the month of August. 

I 

J Cultivation 

I While considerable emphasis is often laid 

^ on systems of cultivation, weed control appears 

I the chief desideratum. A plot of pineapples in 

i which the weeds were kept down entirely by 

hoeing gave as good results as adjoining areas 
i where the soil between the beds was kept in 

[ good tilth by the usual cultural operations. 

L Due to the comparatively poor root system of 

the pineapple, it -does not compete well with 
; * other plants and freedom from weeds is very 
necessary. Light tillage just sufficient to keep 
down the weed growth and to break the soil 
surface is sufficient. Deeper cultivation than 
this only breaks roots and results in the deeper 
drying of the soil. To deal mth the luxuriant 
growth of weeds during the rainy season may 
justify or necessitate greater disturbance of the 
soil but since there is more moisture present not 



maturing fruits, however, must not be broken 

or disturbed. 

Manuring # 

The growers do not follow usually any 
systematic manuring policy. In the case of 
rich virgin soils manures are, as a rule, not 
applied. In the case of old soils nitrogenous 
fertilizers and organic manures such as oilcake, 
cowdung, goat and sheep droppings are used 
but the practice is not general and common. 
It is done only by the more progressive growers. 
It is now admitted on all circles that continuous 
good cropping is not possible without the appli- 
cation of manure. It is clear that the number 
of fruitlets is irrevocably determined by the 
nutrition of the plant up to the time the bud 
is formed at the growing point, which is some- 
time before it actually appears. Thus when 
the plant has been adequately nourished and 
the growth status is good, there will be a large 
number of fruitlets and a large pineapple. 

Studies have revealed that quite a large 
quantity of the principal nutrient elements, 
nitrogen, phosphorus and potash, is removed 
from the soil by a pineapple crop, Horner-^ 
estimated that an average of 60 lb. of nitrogen, 
17 lb. of phosphoric acid and 212 lb. of potash 
is removed in 33*2 tons of fruit per acre. In 
the whole plant at its point of maximum 
growth he estimates an average per acre of 512 
lb. of nitrogen, 112 lb. of phosphoric acid and 
1,455 lb. of potash. It is thus evident that to 
reap a good crop all these elements will have 
to be supplied in an available form to the plant. 

During the preparation of the land or at the 
time of planting decomposed cowdung and oil- 
cake may be applied at the rate of 5 to 10 tons 
per acre and a 10-6-10 fertilizer mixture used 
for later applications. Normally the first 
application of the fertilizer should# be given 
shortly after planting so as to encourage as 
quickly as possible a wide spreading leaf growth. 
Between 30 to 40 lb. per 1,000 plants is the usual 
amount to be applied. Two or three further 
applications of 50 Ih. per 1,000 plants will be 
necessary before the crop is picked. The 
fertilizer may be applied around the soil and 
worked well into the soil j>ut it can be best 

^ Horner, Jolm M. ^ etudy of the emposition of 
pineapple plants at various stages of greneth as inpiiene* 
ed hy different types of fertilization. A, H. P. C. ExpL 
Sia. BuU. 13, 1930. 
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applied by a water soluble mixture placed iu fields giving 35 to 40 tons, 
tile leaf bases. Eacb plant receives a small 
quantity wbicb gradually dissolves and becomes 
immediately available. ^ ■ 

Nitrogen may be applied in organic or in- 
organic forms but a unit of nitrogen in organic 
form appears less efiective and much more 
costly than in mineral forms. Ammomum^ 
sulphate appears to be the pineapple fertilizer 
^ar excellence. Sodium nitrate does not seem 
adapted to the peculiar physical needs of the 
pineapple and it gives usually an ofi-colour plant. 

Effect of potassium nitrate is same as sodium 
nitrate. Calcium nitrate gives fair results but 
both the above appear inferior to ammonium 
sulphate. Even ammonium nitrate does not 
appear quite as efiective as the sulphate. 

Phosphoric acid may be applied in the form 
of superphosphate ; finely ground bone-meal 
or basic slag have given good results in 
field experiments. Potash may be applied in 
the form of potassium sulphate. 


Care of the field after harvest 

After harvest the plants that have given 
fruits should be cut at the ground level with a 
sharp knife, leaving the ratoons intact, removed 
and allowed to rot in compost heaps. The 
ground should.^ be given a thorough hoeing, 
weeds buried and soils piled around the bases 
of the ratoons in order that these might esta- 
blish- an independent root system. Manuring 
and other cultural operations as for the parent 
crop should follow as usual, 

Pinea|)ple plantations are often allowed to 
remain five to ten years and a number of crops 
secured. After three or four years the plants 
show signs of exhaustion and they must in 
that case be uprooted and the land prepared 
for a fresh stock. 


Cost of production and profit 

Cost of production varies from locality to 
locality depending on the wages of labour and 
cost of materials. An average estimate is 
given below just to give an idea of the probable 
expenses and returns. The estimate is for an 
acre of land. 

1. Jungle cutting and clearing . . Rs. 25 

2. Hoeing — . . . . Rs. 50 

3. Planting . . . . Rs. AO 

4. Suckers . . . . . . Rs. ’ 40 

5. Manure . . . . . . Rs. 100 

6. Harvesting . . . . Rs. 25 

7. Miscellaneous . . . . Rs. 30 

It would appear from the above estimate 

that the total expenditure comes to Rs. 310. 
Now taking 4,000 fruits as the average yield 
per acre and annas two as the average price per 
fruit the gross return would, come to Rs. 500. 
Deducting the cost of production it is expected 
to* yield a net return of Rs. 190 per acre. 

The climate and soil of Assam are particularly 
suitable for the cultivation of pineapple. 
Further there are vast tracts of waste hilly lands 
where the cultivation of this fruit can be 
profitably extended. The educated youngmen 
of the province who are interested in agricul- 
tural pursuits will find pineapple a very suitable 
fruit to start with. 


Harvesting 

Great care should be taken in picking pine- 
apples when these are intended for a distant 
market. For Calcutta they should be picked 
when they show a yellow tinge at the base. 
A knife should be used for picking and about 
1-| to 2 in. of stalk should be left on each 
fruit. Spines on the leaves should not be 
allowed to prick the fruits as this may cause 
them to rot in transit. If pineapples are to be 
sold at a local market for immediate comsump- 
tion these should be allowed to get fairly ripe 
before they are picked. 

Yields 

Yields vary ’ considerably and depend princi- 
pally on the total number of fruits borne, 
variety, size and weight. On an average 10 
tons per acre on the plant or first crop is consi- 
dered a good yield. But by a little care and 
attention to methods of cultivation average 
plant yield has been increased in certain places 
to about 20 tons per acre. ’With closer planting, 
improvements in planting material and culture, 
the average crop yield has been increased to 
25 to 30 tons per acre, with some of the best 
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GROWING FODDER CROPS ON SEWAGE 

By S. C. PILLAI, R. RAJAGOPALAN and V. SUBRAHMANYAN 


T he recent decision of the Governmeufc of 
Madras to commend to the Municipal 
Councils and major fanchayats in the 
province to grow fodder crops on sewage is 
much to be welcomed. Sewage is a rich source 
of plant food and considering everything, 
production of fodder is perhaps the safest and 
the best use that can be made of it. At the 
same time, there are certain related aspects 
which would require the careful consideration 
of the Government and the local bodies con- 
cerned. 

Points for consideration 

We have had experience of sewage farming 
for over twenty-five years and arising from tliivS, 
the following would require very careful 
examination :J1) The area available and its 
proportion to the total normal discharge of 
sewage, (2) distance from town, the slope of 
the land, the mechanical composition and 
drainage facilities of the soil, (3) the water 
table and, in certain places, the nature of sub- 
soil water, (4) the facilities for discharge of 
storm water, (5) the direction of wind in different 
seasons, (6) the nature and extent of pre-treat- 
ment of sewage with particular reference to the 
destruction or elimination of fly and mosquito 
larvae, hook-worm and other undesirable 
forms of life, (7) the efficiency of oxidation of 
sewage organic matter and the associated 
microbial forms and (8) local arrangements for 
the disposal of night-soil and refuse. These 
and other aspects would require careful study 
and this can be best done by the agricultural 
and health authorities carefully inspecting each 
site and giving the best possible advice and 
assistance to the local bodies. Some officers 
should be specially delegated for this work and 
it should be their whole-time work to go round 
the province and give all possible assistance to 
the local bodies. Otherwise, there will be a lot 
of cause for complaint from the public. Public 
health will also suffer. 

a 0. PILLAI, B. RAJAGOPALAN and V, 
SUBRAHMANYAN, d.sc., are on the staff 

of the Indian Institute of Science, Bangalore. 
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Diluted sewage 

The present trends of evidence would show* 
that even treated sewage gives tlie best response 
only after dilution ; that the soil requires 
liming and periodical rest. Filtered sewage 
is deficient in phosphate and this has to be 
made up either by dried sludge or , from other 
source. It is not always possible to dilute 
sewage, but, more recently we have found that 
the basin below a sewage-irrigated area holds 
an abundant quantity of wuter suitable for 
dilution. This would offer very attractive 
possibilities because, by installing a few bore- 
wells or dug wells in the sewage farm area, it 
would be possible both to suitably dilute the 
sewage and to extend the area under fodder 
crops. If suitably treated and diluted, even 
other types of crops can be grown on sewage. 
In this direction the cooperation of the Depart- 
ment of Industries with its expert staff in well 
boring, will be most useful. 

Growing grass on sewage 

In the neighbourhood of many towns, the 
present tendency is to grow market garden 
crops which fetch a quick cash return. Our 
experience has shown that such crops are not 
always dependable. Leafy crops usually do 
fairly well but even these harbour heavy 
superficial pollution w^hich could not bo com- 
pletely destroyed by ordinary cooking. These 
pollutions may not have any immediate harm- 
ful effect, but they will produce digestive and 
other disorders in the long run. Gro^s grown 
on sewage usually contain excessive amount of 
water and tend to perish rapidly on standing. 

From the point of view of cash return, grass 
will, in the long run, be as profitable as, if not 
more than, market garden crops. Certain 
grasses are very heavy yielders (50 to 60 tons or 
more per acre) and several cuttings can be taken 
in a year. In any town, there is always an 
assured clientele for green grass. The city of 
Madura is running a quite successful farm on 
grass and has scope for making a still bigger 
success of it. Certain progressive municipa- 
lities can also maintain their own herd of milch 
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and draught cattle on their own farm. Animals 
are quite resistant to sewage' pollution, so, 
they can be safely reared on sewage-grown 
fodder. 

Sugarcane can be grown on sewage and under 
favourable conditions quite heavy yields 
(75 to 85 tons) can be obtained. Unlike the 
fodder crops, sugarcane requires much atten- 
tion. The juice contains the expected quantity 
of sugar, but it also includes certain salts which 
somewhat affect both the taste and the setting 
quality if made into gur (jaggery). The presence 
of salts does not affect the manufacture of white 


sugar, but this would not be possible unless 
there is a factory in the neighbourhood. The 
possibility of growing sugarcane still requires 
careful consideration because of its value as a 
good cash crop. 

The Indian Council of Agricultural Eesearch 
is maintaining a research unit at Bangalore for 
the study of problems in sewage farming. 
Apart from the related fundamental studies 
this unit has also carried out work at a few 
select centres for utilizing not only domestic 
sewage but also industrial wastes (mixed with 
domestic sewage) for crop production. 


AUSTRALIAN CATTLE FOR CEYLON 

D uring the war 1,000 cattle were shipped to Ceylon to improve 
the quality of local herds, and Ceylon intends to import further 
animals from New South Wales (Australia). This was stated by 
Mr. St Elmo Wijeyekoon, of the Ceylon Department of Agriculture, who 
is in Australia to study veterinary science. He said that the cattle were 
being raised on the highlands of Ceylon where the climate was similar to 
that of New South Wales . — Agricultural Newsletter. 
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Fig. 1. A portion of the wall which came down after the 
September rains. 




Fig. 2. Fallen ploughmen quarters. 







PISE DE TERRE 


By P. N. NANDA 

I N ail article entitled Pise de terre — A Cheap 
Method of Enclosing Land or Fields by Mr. (now 
Lt.-Col) W. S. Read, piiblislicd in Agriculture 
d: Liastock in India, VoL IX, Fart lY, July, 
1939, tlie author described in detail, the method 
of constructing pise-de-terre wallvS, etc. He 
f lather stated that such walls were durable and 
that they were cheaper to make as compared 
with those made in burnt-brick in mud, with 
or without cement pointing and also sun-dried 
brick in mud, with a top course of pucca brick. 
Consequently, a large number of ploughmen’s 
quartera aiM a segregation wall about 4 miles 
long w^as made on Government Livestock Farm, 
Hksar during the past six years. Each quarter 
consisted of one room 10 ft. X 10 ft. X 10 ft. 
with a verandah enclosed on three sides 
10 ft. X 8 ft. X 8 ft. Walls were of 15 in. pise de 
terre. All walls and front of verandahs were 
finished of? with a parapet and drip-course of 
burnt brick. External ends of verandah parti- 
tions were faced writli burnt brick. Fiat mud 
roofs were built on wooden rafters. Every 
quarter was finished of? with lapai plaster. The 
segregation wall in pise de terre was 5 ft. 
high and 15 in, thick. A 6 in. thick coping 
was put on in mud and the wall was plastered 

Rai Bahadur P. N. NANDA, M.B.C.V.S. is the 
Director of Vaterinarv Services, Bombay. 




with I in. thick gobri lapai. One half of the 
wall was made through a contractor and the 
other half by direct labour. The construction 
in both cases was supervised by a Farm Official 
who was fully conversant with the detailed 
technique of this type of construction. 

The cost of the above quarters and w^all 
was comparatively low but unfortunately, this 
method of construction has not proved satis- 
factory in that 

1. the walls, etc. are very heavily attacked 
by white ants and therefore need frequent 
repairs in the form of new lapai plaster, 

2. the animals damage the walls considerably 
by digging their horns in the walls, 

3. the wails and quarters failed to stand up 
to heavy rains. There were heavy showers in 
September 1946 and a large number of 
quarters and a major portion of wall collapsed 
completely and 

4. the method of construction is not fool- 
proof even under expert supervision, as in actual 
practice, in spite of the test suggested, it cannot 
be definitely ascertained if the ramming was 
sufficient. 

It is the opinion of the writer, therefore, that 
walls, etc. of pise de terre are not suitable in 
cattle farms where horned cattle are reared, 
white ants are a menace and the rainfall is 
heavy. 
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CROP INSURANCE 


By V. VITHAL BABU 


tN almost all tlie modern conntries, the area of 4,767 sq. miles allowing 28,000 houses to 
beneficial effects of a comprehensive policy be collapsed and affectmg 11,22,000 persons m 
J-in the domain of insurance have been wit- two districts alone. Dming 1946, o^er 120 
nessedandthe facets of industry and agriculture villages with a population of about 300,000 
bear coverage of their relative risks. It has have been affected by fioods, considered to be 
been long since realized that to expose bpth the biggest since 1931, according to reports 
of these productive channels to risks which from Nowgong, in Assam. All these instances 
are not covered by insurance would mean a point out clearly , the necessity for the early 
hot-bed to the National Economy. In fact, introduction of agncultural insurance. 

insurance has conferred a great boon by mini- ^ 

mizing the intensity of the hazards or risks that Crop insurance til Europe and America 

are attendant on life and property and the We know that' in Europe and America, this 
insurer can sleep out the thought of risks, for system is widely prevalent. In Belgium, crop 
example, death, fire, marine, accident, etc. , insurance has been found to be of immense 
But we find that insurance against death is ]ieip to the rural class. In Greece, it is said, 
being utilized by men with regular and un- the Agricultural Institute undertakes direct 
interrupted revenue or means ; insurance against insurance against hail and frost, in addition to 
fire and accident covers the risks of only the provision for re-insurance of local organiza- 
merchants .and traders; rnarine insurance is a tion. In France, cooperative institutions 
means of compensating tlie owner of a ship or consisting of cultivators and also joint-stock 
cargo for complete or partial destruction at sea. companies provide similar facilities with the 
•All these forms of insurance do not touch even Governmental assistance in the form of loans 
the fringes of the rural people. The agricul- as and when contingencies arise. In Germany 
turist, on the other hand, is on a different too, we hear of hail insurance being a prominent 
footing and is exposed to natural risks of a bed-rock of agricultural economy transacted 
very rough order. He gambles in rainfall ; by private and public companies, 
hail and windstorms render futile his labours ; In passing, let me sketch a simple outline of 
floods and freezes may do untold damage to the policy of agricultural insurance in the 
his crops. It is against all these risks, that United States. The necessity to stabilize 
the agriculturist . in any country has to be agrarian life and protect the peasantry from all 
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Insurance Act. According to tMs, an agency 
kinnvn as tlie Federal Crop Insurance Corpora- 
tion j with $ 100,000,000 as its Authorized 
Capital was incorporated in the United States 
by the Government. It carries on the policy 
of affording protection to wheat growers from 
losses arising out of droughts, flood, tornado, 
wind, insect pests, etc. Wheat was followed 
by cotton and flax. 

Payment oj premiums 

Tlie basis of insurance is that the premium 
tlie insurer pays will be reckoned in term>s of 
commodity rather than in cash. This means 
that the premium will be paid in so many 
^ bushels of wheat or cotton and the Federal 
Crop Insurance Corporation would freeze its 
reserves in the specified commodity. But the 
practice of paying premiums in their cash 
e<juivalents is also prevalent. The idea is 
based upon the understanding that in ‘ lean 
years ’ the deficits could be easily adjusted 
from the surpluses of the bountiful years. It 
was viewed that as a result of this process, it 
would have two striking effects : firstly, in years 
of j>ienty ns well as in years of scarcity prices 
would not earmark a gulf of difference and 
disparity ; aud secondly, as premiums paid in 
the shape of commodity would be reserved to 
counteract any losses in crops, it will be easier 
^ to handle any iinforscen circumstances in the 
r most successful manner possible. 

New outlook required 

A policy of crop insurance is not quite alien 
to us in India, but it needs only an orientation 
of the practice of our elders, who never disdain 
from storing a part of the yield of a particular 
year. That stock forms the cover against 
unavoidable and unpredictable catastrophies 
and would be utilized to tide over unpleasant 
years. The orientation I was speaking about 
refers to the fact that while our eiders dealt 
with the simplest form of insurance, ’which is 
based upon individual reserves, the new policy 
will be based upon the structure of general 
reserves, the principle followed being ‘ all for 
each and each for ail h 

In our own country, in the Dewas (Junior) 
State, a scheme is being pursued whereby a 
type of insurance against the crops to be pro- 
duced holds its own, and the benefits there- 
under would accrue to the cultivator, who owns 

I Amm, 1947 


'0 


the land or retains the occupancy rights. The 
scheme is being successfully carried out with the 
valuable assistance of the ‘Revenue Department 
of the State. This Department is of particular 
interest as it disseminates information in regard 
to land records of every individual policyholder 
or paUadar, and would be of great help in 
arriving at the estimation of the percentage of 
damages of the crops and in specifying the area 
under damage, etc. 

Introducing crop insurance in India 

After all this is said, I come to the point 
whether such a scheme would not be practicable 
and successful in India. Dr Rajendra Prasad, 
during the course of the debate on the floor of 
the Assembly, expressed his fullest admiration 
for the principles embodied in the policy of crop 
insurance and referred to the fact that any 
scheme of insurance in India was an insurance 
against weather. True it is that weather differs 
from other risks like death, sickness, fire, etc. 
and that the degree of uncertainty in weather 
is beyond all mathematical and meteorological 
calculations. But still the problem remains as 
acute as ever, for the major part of our popula- 
tion whose basic occupation is agriculture are 
directly affected adversely and the people 
as a whole indirectly due to curtailment in 
foodstuffs, etc. It is incumbent, therefore, 
upon the governments, both central and 
provincial, to deem it their minimum duty to 
safeguard the proverty-stricken rural people 
without leaving themselves to their own fate. 

It is really a welcome sign that the Food 
Member will institute an enquiry into the 
possibility of inaugurating a policy of crop 
insurance and explore all avenues to make it 
feasible at an earlier date. 

Before any comprehensive policy is outlined, 
some tests should be undertaken in provinces 
representing major crops say for instanrce, wheat 
and cotton in the Punjab, tobacco in Madras, 
sugarcane in the United Provinces, j ute in Bengal, 
etc. Secondly, applications should be invited from 
the particular areas and the Government should 
see that at least a considerable portion of the 
farms producing the insurable crop is obtained. 
Thirdly, a system of ^ progressive coverage 
which means that the protection would vary 
w:ith the progress of the growing season of the 
insured crop, should be embodied in the plan. 
Fourthly, the Central as well as the Local 
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Governments should in the first instance pool contingency, but also to lend a helping hand to 

together the necessary capital and later on his neighbours who happen to be his co-sharers 

the corporation so founded would be coopera- in the corporation s profits and losses. Fifthly, 

tively carried on. In other words, for some in times of a huge loss of crops, a subsidy may 

years, say not less than five years, the insurer also be drawn from the local government, 

need pay only his premium without having Lastly,' the system of fragmentation of land, 

any hand in the management and administra- which is so proverbial in our country, may 

tion, and after these years, the policy-holders seem to frustrate the policy of crop insurance, 

would be compelled to join as the shareholders but it can be to a certain extent avoided if some 

of the corporation, so that more hvely interest of the smaller holders of land would combine in 

is taken by the policy-holder not only to take tens and cooperatively pay the premiums and 
all protective measures in the event of any conjointly receive the compensation of losses. 


Biththi kettaru kedu — ^bittade kedabeda. 

Sow the seed though you may not obtain a crop ; do 
not later have occasion to think that you have nothing 
to reap because you did not sow. 

Bi ja ballava besayi bal la. 

He who knows his seeds, knows his job as a farmer. 

Samayavaritha bittane vayasfi band a kanye. 

A crop that is sown in time is like a maiden in her 
prime . — Agricultural aphorisms from Mysore. 
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SOME ODD AND UNUSUAL TREES 


Serial Nattiral Botanical English Indian 

15^0. order name name name 


Description 


Gardening notes 


I, Araliaoeae Trevesia 
moluccane 


A small tree with very large It is a tropical tree, a 
palmate spreading leaves snr- native of Moluccas and is 
rounding clusters of dark suitable for Bengal and 
purple berries* tropical South India only. 


By M. S* RANDHAWA 


I N tMs age of plans and standardization, the 
craving for individuality cmx easily be 
appreciated. Every individual desires to 
have some odd tree in his garden to excite the 
wonder and curiosity of neighbours and visitors. 
There are some trees indigenous as well as 
exotic which satisfy this trait in human 
character. 

Out of these^odd and unusual trees, C^cas and 
Oinkgo have a special historical and botanical 
interest. Gyms or the so-called Sago Palm is 
a comparatively common garden tree and is 
usually mistaken for a palm. It is as much 
related to a palm as a sea-horse to a iand-horse 
or a shark to a whale. The sea-horse and the 
shark are fishes and the land horse and the 
whale are mammals. Gycm is nearer to Ferns 
than to Palms in relationship. ^ Like Ferns, 
the powder-like pollen produced in male cones 
produces living motile sperms. Commonly the 
trees that we notice in our gardens are female 
plants 'with woolly female cones bearing scarlet- 
red ovules. In the Jurassic period when birds 
were evolving from reptiles there were big 
jungles of GymB and tree-like Oycads. At 
present this garden plant survives merely as a 
living fossil, survivor of an ancient race of plants 
which dominated the surface of the earth 
millions of years ago. Similarly Ginkgo, or 
Maidenhair Tree (Fig. 1) which has been saved 
from extinction by the Chinese priests who 
gave it shelter in their temples, is also a living 

M, S, BrANDHAWA, is Deputy Commis- 
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fossil. In this tree also we find that motile 
sperms which actively swim about in drops of 
water are produced as in animals. While Gyects 
is easy to propagate by means ^ of bulbils. 
Ginkgo which is grown from seed is a difficult 
tree. In Northern India only in Dehra Dun, 
it has attained reasonable size. 

We may also mention Araucaria which is also 
a distinctive tree in Northern India, and when 
successfully grown arouses considerable interest 
among visitors. A native of tropical regions 
it is kept in pots in cool verandahs. Ornamental 
bamboos which are so popular in China, parti- 
cularly the striped gold-with-green variety are 
also attractive and the soil around them can 
serve as a base for rockeries. 

There are some trees with unusual type of 
fruits. The cannon-ball-tree has ball-like fruit 
studded over the main stem (Fig, 2) while the 
candle tree has candle-like fruits protruding 
from the stem (Fig. 3) . The sausage tree has 
sausage-like fruit dangling from its branches 
(Fig, 4). 

There are some trees which have odd and 
unusual leaves. Eavenala, the Travellers tree 
from Madagascar, has been grown with success 
in some private gardens in the moist ^ districts 
of the eastern United Provinces and in Bihar. 
It has big bananu-Kke leaves arranged in the 
form of a Japanese ladies hand-fan (Fig. 5). 
One of the most peculiar trees is Krishna’s 
Ficus with leaves joined at the base, giving 
them kulfi-like appearance (Fig. 6). The 
legend is that Krishna used leaves of this tree 
for storing stolen butter. 


1. Anglosperms 


A list of unusual trees for the gardens of the curious 





SOME OBB ANB UNUSUAL TEEES 


Serial Natural Botanical English Indian 

No* order name name nstme 

II» Bignoniaceae Kigdia Sausage Jhar^ A medium-sized spreading A native of tropical West 

pinnate ' tree Fanoos tree bearing long pendulous Africa and which is equally 

racemes of mottled dark at home even in the cold 
purplish red flowers which climate of the Punjab. Pro- 
, , . appear like candelabra. Its pagated by seed, 

fruits are long and. sausage — 
like in appearance with long 
cord-like stalks. 

Parmeniiera Candle Mom- A small tree with light green A native of Tropical 

cerifera tree Batti B, leaves. Its cylindrical candle- America. Propagated by 

like yellow fruits are borne on seed, 
the stem and branches in large 
numbers twice a year. 

III. Malvaceae Adansonia Monkey GorakJb- It is a giant tree with thick Raised from seed. 

digitata breed tree Inili smooth trunk with broad base Planted singly in parks. 

and tapering stem. During 
hot weather it is leafless, when 
its much divided crown 
appears gaunt and grotesque. 

Introduced in India by the 
Arabs from Africa. 

IV. Myrtaceae Gouroupita Cannon- Tope-GoIuB, A Remarkable tree with A native of Trox)ical South 

guianensis ball-tree large pink and white fleshy ' America, also found in 

flowers .borne on the main- Ceylon. It flourishes only m 
stem. Its fruits are large, a moist tropical climate ; 
* brown and globular, about the propagated by seed. 

size of a man’s head, resem- 
bling a cannon ball. 

Carey a Kumhhi A common forest tree in the Raised from seeds. 

arhorea C, P. Its copper-red leaves Planted singly in parks. 

appear very pretty in the 
month of October. Fruit is 
pitchershaped ,* hence the name 
ICumbhi. Flowers Pink-white. 

Appear with new leaves in 
April-May. 

V. Scitamineae Bavevala Travel- Khajur A remarkable tree which Requires a hot and humid 

madagas- lers tree Pankhi B, appears like a ^gantic ladies climate being a native of 

cariensis hand-fan. ItvS big banana-like Madagascar* though in the 

leaves are borne in two rows. United ProAdnces it can 

It grows to a height of 30-40 grow in shaded and shelter- 

feet. Its sheathing leaf-stalks ed situations. 

. form receptacles in which 

water is stored. ^ ^ ^ ^ ^ ^ ^ ^ ^ 

VI. .Urticaceae Picus Krish- MahJian A small tree with folded Grows easily in North 

Krishenae na’s Katori B. leaves joined at the base which India. 

Butter- appear like containers of ice- 

cup cream (Kulphis). 

— — ^ ' — ^ — 

2. Gymnosperms 

VII. Cycadales Cycas A remarkable tree which Propagated by bulbils. 

jevoluta produces a crown of palm-like 

leaves every year. The sexes 
are separate. The pollen of 
male cones produces living 
motile sperms as in Ferns and 
animals. A living fossil, 

VIII. Ginkgoales Ginkgo Maiden- Bal A native of China ; beauti- ^popagated by seed. 

hiloba hair tree Kv/nwari ful foliage and motile sperms. 

A living fossil. 


Gardening notes 


Description 
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What the Scientists are doing 


A CASE OF INDUCEMENT OF LACTATION BY THE 
ADMINISTRATION OF OESTROGENIC HORMONES 


tN the dry herd of the Indian Dairy Eesearch 

Institute, Bangalore, six Bindhi pure-bred 
-^heifers between the ages of three and four 
had not shown signs of oestrum nor taken the 
bull These animals were submitted for a 
course of treatment with Stilbestrol Dtpro- 
pionate (M k B), the oestrogenic hormone in oil 
on 27 March 1946. . 

One of these heifers — a four years old Sindhi 
instead of showing signs of oestrum within a 
week as was expected after the injection, 
exhibited mammary development. With a 
dairyman’s interest of obtaining milk from her, 
the udder was manipulated to induce lactation 
(a sort of pre-milking). She showed ^ milk 
secretion and at the first attempt she yielded 
nearly a pound of cholosterai fiuid tinged with 
blood. With continued endeavours, a record- 
able daily yield of 2 lb. of milk was obtained 
within a ’week, since the heifer first showed 
signs of lactation. But, the milk was invariably 
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found tinged with blood for nearly a fortnight 
after which it assumed its normal colour. A 
few milk samples despatched periodically to 
the laboratory were reported to be of norinal 
quality. The animal was put on special feeding 
and is milked thrice daily, the milk yield has 
gradually increased and at the end of 11 weeks 
her peak yield was 19 lb. with an average 
17*14 lb. per week day. She is in her 21st 
week of lactation and even now her average 
milk yield is 15*3 lb. per week day. She is now 
132 days in milk and has yielded 1,717 lb. so far. 

During this period, the animal was given a 
reinforcing dose of 3 c.c. of Stilbestrol Bipro- 
pionate on the 41st day intramuscularly and 
another dose of 1 c.c. on the 62nd day intra- 
dermally in the caudal fold to facilitate show 
absorption. The progress of lactation is under 
continued observation and it appears as if she 
would carry on the full lactation period before 
she dried up. — I.B.E.L 
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You ask We' ansiver 


Enquiries regarding agriculture and animal husbandry should be addressed to the Directors of 
Agriculture and Veterinary Services in provinces and states. This section is reserved for replies 
to selected Utters in cases where it seems that the information may he of general interest. 


Q, I am very much interested in the can- the rate of 0*5 gm. per lb. of syrup, satisfactorily 

ning of oranges. Can you tell me if any improved the flavour. 

suitable method has been evolved for the Varietal trials and storage tests of flavoured 
successful canning of orange? How is the ; Four varieties of Malta (namely Common, 
flavour in the canned product fortified ? Blood red, Jaffa and Pineapple) and two of 

A. A method for the successful canning of Mandarin (Sangtra desi Nagpuri), were 
oranges (Malta and Sangtra) had already been canned in winter in 1945, according to the 
evolved in the Indian Institute of Fruit Techno- method alread}^ standardized, to test their 
logy, Lyailpur as a result of research work canning quality. About 550 oranges collec- 
carried out on this problem, in the scheme for tively of all varieties were used for these ^speri- 
speeial work on fruit and vegetable preserva- ments. All varieties were canned in A2 plain 
tion. Cut out tests of tlie products canned in cans, using a canning syrup of 55° Brix con- 
this connection, were continued in the Institute centration, with and without the addition of 
and these confirmed previous findings. Further essence ‘ Vita Crush ’ to it, at the rate of 0*5 gm. 
work, carried out in connection with this pro- per lb. of syrup. The cans were exhausted for 
blem, under the Institute, consisted of (i) arti- twenty minutes at 175 to 180°F. and sterilized 
ficial fortification of flavour in the canned for 30 minutes at 180° to 185°F., followed by 
product, and (ii) varietal trials for the selection cooling as usual. 

of good canning varieties. Cut out tests of the twelve lots thus prepared 

Experiments on fortification of flavour : To were carried out as usual twice, during a storage 
find out the best essence, eighteen test lots of period of one year. These tests revealed that 
oranges were canned in preliminary experiments all th^ varieties yielded good products, which 
in which different doses of orange oil, combina- showed a satisfactory behaviour during storage, 
tion of orange and lemon oils, essence ^ * Vita Addition of essence ' Vita Crush ’ used for 
Crush etc. were added. The experiments fortification of flavour has also given good 
indicated that the addition of oil imparted results, without imparting any terpenous odour 
terpenous odour to the product, while essence to the product, during the above storage period. 

‘ Vita Crush ^ added to the canning syrup at — I.G.A.R. 


INniAN FAKMING 






What's doing in All- India 

BOMBAY 

R. S. DUBHASHI 


T he Livestock Section kept 749 premium 
bulls and 1,688 premium cows in various 
districts of the Bombay Province, for 
the production of the pedigree stock of bulls 
and cows. There are 11 farms which produce 
175 to 200 bulls annually of the breeds of 
Kankrej, Amrut-mahal, Gir, Dangi, Nimar and 
Khillari. The general improvement in respect 
of (1) milk yield, (2) stamina, (3) type, (4) early 
maturity and (5) regular calving is perceptible 
particularly in the districts of Sholapur, 
Ahmedabad, Dhaxwar, and Nasik. The pre- 
mium bulls are given out with a feeding allow- 
ance of Rs. 10 each bull per month. 

Of late, cattle breeding centres each consist- 
ing of five villages with five breeding bulls and 
fifty cows have been organized at 22 places. 
This scheme i.s restricted to Khillar, Amriit- 
mahal, and Kankrej breeds only for the present. 
The goushalas and pinjrapoles actively co- 
operate with the Government in this matter. 
Cattle breeding societies have been established 
at Sanand, Mahud, and Eajur. Cattle shows 
are held every year at Mahud, Sanand, Rajur, 
and Haveri. 


Poultry 

There is one Central Poultry Breeding Station 
at Kirkee and two at Dhulia and Dharwar. 
The work in Kirkee is in regard to White 
Leghorn, Rhode Island Red, Black Miiiorcas 
and Turkey ; 300 breeding stock and 2,000 
hatching eggs are supplied every year. The Dhulia 
and Dharwar Poultry Farms also supply 2(K)an<l 
300 breeding stock respectively every year. This 
activity is concentrated in the districts of Shola- 
pur, Satara, Poona, Khandesh and Belgaum. 

Sheep 

Research in the improvement of the Deccan 
breed by the Merino sheep and the quality of 
the wool is carried on at Poona, with extension 
schemes at Pandharpur, Athni, and Bijapur. 
Thirtythree rams are placed in the villages 
adjoining Anagwadi in the Bijapur district. 
The wool obtained from these improved breeds 
is sofb and people have been taught to handle 
soft wool at Ibrahimpur in Bijapur district, 
Mahud in Pandharpur and IJnderwadi in 
Bagalkot. 
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Vegetable Extension Scheme 

In August 1942, a scheme for the production 
and supply of vegetables to the military in 
Bombay Province, since known as the Vegetable 
Extension Scheme, was launched. The objects 
of the scheme were (1) to make the vegetables 
available to the Army at prices covering the 
actual cost and ensuring the growers a fair 
economic return without the intervention of the 
middle-man, (2) to stabilize the prices by making 
available to the civil markets when and where 
necessary at controlled rates sufficient 
quantities of vegetables with a view to check 
the soaring prices and profiteering and (3) to 
provide requirements without encroaching upon 
the normal civil sources of supply. The scheme 
which was first started in Poona, Kasik and 
Ahmednagar districts was later on extended to 
Belgaum, Satara, and Surat. 


Milk supply 

The milch buffaloes are the chief source of 
milk supply in the province. Thirtyseven 
bufialoe premium bulls are kept in the districts 
of Kaira, Surat, Khandesh, Sholapur and 
Bijapur for the improvement of the Surti and 
Pandharpur milch breeds. Under the 
Palghar Dairy District Scheme for the improve- 
ment of milk supply to Bombay city, lands 
measuring 500 acres in all have been given to 
four institutions for starting dairy scheme. 

Very recently the Government of Bombay, 
have initiated a dairy development scheme for 
starting dairies in all suitable areas in the 
province. 


E. S. DUBHASHI, b.ag., is Vegetable Extension 
Officer in the Agriculture College, Poona. 
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Definit6 zones embracing a group of 5 to Cooperative societies were taken advantage 
10 villages witli 100 to 150 vegetable growers of in almost ail tbe zones and new ones were 
in each zone were organized. There are at formed wherever there were none.^ The scheme 
present 15 such zones. has helped the societies to build up funds 

While extending the area and supplying which can be used now in the post-war period 
vegetables to the military, the work of supply- for marketing. 

ing vegeta])ies to the civil population w'as Though the scheme was initiated at the 
also taken up as early as September 1943 by instance of the military authorities it has 
organizing a zone at Surat for supply of vege- given the Department of Agriculture an idea 
tables to Bombay civil po|)ulation through as to how to plan out the work of vegetable 
the Government grainshops. Later, iii 1945 extension which is so essential from the nutri- 
a move was made to organize a stall in tionai point of view. The scheme has benefit- 
Poona market for supply of vegetables to the ed the cultivator and has been a great success, 
civil population of this city. 

The area extended was in addition to the 
area that already existed and was planted with 
varieties of vegetables according to military 
requirements. The military ^ requirement of 
vegetables is made up of four classes as 
follows : 

A class — Beans, cabbage, cauli-flower and 
peas. (20 per cent). 

B class — Beets, carrots, turnips, tomatoes, 
knolkhoi, ladies-fingers, lettuce. (30 per cent). 

G class — Brinjal, sweet potatoes, radisb, 
celery, and spinach.- (20 per cent.) 

' D class— Cucumber, marrow pumpkin. (20 per 
cent). 

The scheme is one of production and supply 
and as such all technical help in the matter of 
supply of good seeds, manures, insecticides, 
crude oil for running oil engines, procurement 
of oil engines for new areas, electric pump 
connections, etc. was freely given. Culti- 
vators could get the average market prices or 
the minimum guaranteed prices which > were 
worked out for^each crop on the basis of cost 
of cultivation plus a fair margin of profit to 
the grower. Eegular cropping plans showing 
planting of vegetables fortnight to fortnight 
for a continuous supply of vegetables were 
given to the cultivators. 

A total area of about 3,000 acres is registered 
in each season in all the zones taken together. 

The daily supply of vegetables to the military 
rose from 25,000 lb. in October 1942 to 83,000 
lb. in 1945 and now it is about 56,800 lb. per 
day. The scheme includes onions also and 
now a quantity of about 52,000 lb. onions is _ 
supplied daily to the military. The quantity the cultivators. The Gaheshind Fruit Experi- 

of vegetables supplied from Surat, Poona, mental Station at Kirkee, the fruit garden at 

and Nasik to the civil population of Bombay Modibag and the Padegaon research station also 

through the Government grainshops averages supplied a large number of plants to the culti- 

to 19,000 lb. per day. vators. Besides, 19,200 shade trees seedlings 


Potato storage and supply scheme 

The potato storage and supply scheme 
was organized in November 1942 with the maiu 
object of producing potatoes for supply 
to the military. Later on, this scheme was 
expanded with a view to meeting the require- 
ments of the civil markets in PoQna, Satara, 
Nasik and Ahmednagar districts and Bombay. 

Under this scheme potatoes are grown 
under contract with the cultivators who are 
supplied their requirements of seed potatoes 
at a concessional rate on their undertaking to 
sell out their entire produce to the Government 
in three or four equal instalments and at 
rates previously fixed with the cultivators. 
No middlemen are employed for making 
purchases. 

Potato markets have been organized in 
Poona, Ahmednagar, Satara, and Nasik dis- 
tricts for the convenience of the cultivators. 
The potatoes are graded, weighed and ulti- 
mately transported to the Central Storage 
Depot at the Agricultural College, Poona. 

Thp scheme has been a great success and a 
net profit of over Es. 10,00,000 has been 
obtained by the Government during the period 
1942-1946. 
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were distributed free to cultivators on Arbor 
Day organized by tbe various district Eural 
Development Boards. Large plantations of 
mango bud grafts are being laid out in Gujarat 
and Deccan. 

Construction and improvement of wells 

and tanks 

In order to implement tbe ‘ grow more food ^ 
campaign, the Government has sanctioned a 
special scheme for the construction of tanks and 
wells* Under this scheme the cultivator is 
given financial help in the form of subsidy or 
taccavi as follows : # 


Ayar&ge ‘Subsidy Tmcavi 

jjosfe^ _ „„ bdlp 


Construction of 1,500 33 per cent 67 per cent 
a new well or of totai of tlie total 


tank 

Imx^rovement of Rs. 500 
old tank 

Improvement of Rs. 300 
old v/elis 


actual cost actual cost 
50 per cent 50 per cent 
of total of the total 
actual cost actual cost 
50 per cent 50 per cent 
of total of the total 
actual cost actual cost 


The cultivator who is benefited under this 
scheme is expected to grow only food crops and 
to irrigate at least five acres of food crops 
under a new well and three acres of food crops 
under an improved well. 

Under this scheme 15,600 applications have 
been received so far. Out of this the construc- 
tion of 3,441 new wells and the repairing of 
3,003 old wells have been taken up. The totai 
cost of the scheme is expected to come to 
Es. 5,416,665. 

Boring of wells 

The scheme "was originally put into operation 
in 1944 but has been augmented since March 
1946. Under this scheme 16 boring machines 
(9 hand boring and 7 power boring) are to work 
in the nine districts of the province, viz. 
Ahmednagar, Kaira, Thana, Poona, Sholapur, 
Dharwar, Nasik, East Khandesh, and Ahmeda- 
bad. The number of bores taken up to date 
is 83, with a total of about 4,500 footage. The 
casing pipes, if required for these bores, are 
supplied at controlled rates. 


COCHIN 


^1 

i 


C. S. VENKITASUBBA IYER 



S INCE the outbreak of the war the people 
of Cochin have been exhorted by various 
^ methods of propaganda and concessions 

I to grow more food. The return of peace 
instead of bringing the expected relief has only 
! worsened the food situation. The slogan 
‘ digging for victory ’ needed amplification and 
larger concessions to ryots became imperative. 
It must, however, be borne in mind that food 
: had always remained a matter of serions con- 

cern in Cochin whether it was war or peace 
^ time. Briefly stated the State was producing 
only less than half her requirements of the 
staple food, e. g. rice and practically little of 
; pulses and was dependent on Burma and British 
India to feed her. The war and the resulting 
world shortage in food has only served to 
emphasize this dependence of the State on 
foreign imports. 

C. S. YENKITASUBillYmk^Specm Officer,' 
Vegetable Production in the Cochin State. 
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' Grow more paddy ^ 

From the commencement of 1946 the subsidy 
in the selling price of manures to be used for 
paddy and other seasonal crops as vegetables 
was trebled from twentyfive per cent to 
seventyfive per cent of the cost price. The 
hole paddy crop is usually unmanured since the 
fields are kept fairly fertile through the annual 
accumulations of silt in the rainy months. 
But these deposits which are progressively 
declining in quantity fail to meet the needs of 
the crop and manuring has become necessary 
for norma] yields- Still the majority of the 
cultivators stick to the time-honoured practice 
of not manuring these fields at all. Vigorous 
propaganda was carried out during the last 
season and some 1,400 acres were got manured 
in the months of February and March 1946. 
One hundred and fifty tons of groundnut cake 
was used for this purpose and the cake was 
transported free to the fields of the ryots. An 
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increase of 8,00,000 lb. of paddy was obtained New insect pests 
as a result of this manuring. This campaign armv wattyi 

jould have ambraced a larger acreage, but tbe ' 

,ev,„ly.»trioleatheop.r.^aon. f^I-odldc 

In tJie Maiayaiam year 1121, manures wortn 
iT ji j? Tlx no more vuinera iDle 

three and a half lakhs of rupees were sold to . . 7 7 

• ryots at subsidized rates. 

The larger concessions embraced the subject ^ 

of agricultural implements also. Since tbe °f°P Had attaim 
commencement of 1946 about Es. 1,14,000 fontbs with tbe ear 
worth of essential implements have been 
fabricated and distributed to tbe growers at ° j 

* Grow more vegetable * campaign 

. ^ ^ behaviour and acqm 

The inauguration of the Vegetable Extension older plants its cont: 
Scheme was however the most noteworthy than hitherto, 
feature of the period since the start of the ^ p^gt has 

year 1946, A campaign for the growing of more This palm had few ii] 

vegetables was commenced in April 1946 with the only trouble i 
the definite objective of bringing five thousand jg^^t in August 1946, 
acres as additional acreage under vegetables severely attacked by 
within a period of twelve months from 28 * ■ 

March 1946. To attain this target the following 
concessions have been of ered to the growers : 

(1) Free supply of seeds and seed materials. 

(2) Free supply of highly concentrated vege- 
table manure to the growers, at the rate of 25 lb. 
per grower. Further quantities requisitioned 
will be sold at fifty per cent of the cost price. 

(3) A subsidy of Bs. 25 per acre for putting 
up fencing and Bs. 25 per well for deepening 
and silt-clearing of wells. 

A special staf has been appointed to conduct 
the campaign, the most noteworthy feature 
being the appointment of a technical hand to 
supervise and direct the cultivations in each 
fanchayat area, which on the average measures 
only ten square miles in extent. 

In the period of four months from the 
inauguration of the campaign Bs. 20,000 worth 
of seed and seed materials and Es. 15,000 worth 
of manures have been distributed absolutely 
free to growers. Subsidies amounting to 
Bs. 4,000 have also been distributed to growers 
for fencing. An additional acreage of one 
thousand and five hundred acres has been 
achieved within these four months when the 
campaign has only just commenced to gain 
momentum. 


Agricultural shows 

Two agricultural exhibitions, and one cattle 
show were conducted in the State during the 
period January 1946 to September 1946. 


The Agricultural School, Central Farm 

Since 1946, two different batches of candidates 
have been trained in agriculture in this School. , 
Twenty candidates belonging to the military 
services were imparted training for a period of 
six months. Further a batch of ninety clerks 
recruited for service under the fanchayat - 
was rendered instruction for a period of three 
months. The idea in training this personnel is 
to provide a liaison between the agriculturists 
in the rural areas and the officers of the Agri- 
cultural Department. 


inbian fAwm 




^ •, - 




A vegetable plot under the ‘grow more vegetable campaign' showing brinjals, tapioca, plantain, 
bendai^ etc. 


Fig. 2. (Left). Bendai plant. 


Fig. 3- (Below). Cowpea. 









tlBAM- BASTO 


PUNJAB 

KARAM RASUL 


D uring July, the first month of the 
quarter ending 30 September 1946, 
widespread rains, normal to above normal, 
were received throughout the province except 
parts of Jullundar, Miaiiwali and Rawalpindi 
districts where rain was below normal. There 
was, how’ever, no rain in Toba Tek Singh and 
Shorkot tehsils of Lyallpnr and Jhang districts 
respectively. 

In the month of August rain was below 
normal and in September the weather was 
practically dry throughout the province. 

From the meteorological data recorded 
at the Lyallpnr Agricultural Farm, the weather 
during the quarter under review was more hot 
and dry than the corresponding quarter last 
year. 

1945 1946 

Mean maximum temperature 95*16 ""F 101*05°F 
Mean minimum temperature 79 * 65^F 79 * 95°F 
Rain-fall .. 3*578" 1*34" 

Relative humidity .. 76*66 51*9 

Floods in the river Ravi and Sutlej caused 
damage to crops in some villages* in Amritsar, 
Gurdaspur, Lahore, Sheikhupura and Feroze- 
pur districts. 

Crops 

The area under sugarcane in the British 
Punjab, according to the second forecast of the 
crop, has been reported to be 594,200 acres 
which is almost equal to the corresponding 
forecast last year but is higher by three per cent 
than the actual area of last year. While rain 
in July and August benefited the crop, in the 
barani areas it was not up to expectation due to 
abrupt cessation of rains in September. The 
condition of the crop was, however, normal to 
above normal in irrigated areas and normal to 
below normal in barani areas. On the whole 
the crop remained free from any wide-spread 
insect pest or disease during the quarter under 
review. However, Pyrilied borer and Pyrilla 
are reported to have badly damaged sugarcane 


KARAM RASUL, b.sc., agbi. (pb.) assoc., 
P.A.S,, is Associate Professor of Agriculture ia 
the Punjab Agricultural CJoUege, Lyallpnr. 
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crop in some parts of Jullundar district. On 
account of the phenomenal high price of gur, 
the crushing of the cane was taken up by some 
cultivators as early as the end of September. 

The cotton crop progressed well and rains in 
July and August proved beneficial to the crop. 
The crop was practically free from any serious 
attack of insect pests, hut the dry spell of 
weather in September was apprehended to 
affect the opening of bolls adversely. 

According to the first forecast of the rice 
crop, the area under rice is reported to be 
about 13 lakh acres which is the sa^3 as the 
actual area of last year. The attack of stem- 
borer has been reported from some parts of Dera 
Gazi Khan district, but the condition on the 
whole is reported to be 97 per cent of the 
normal. 

The sowing of churi, bajra and maize crops 
was taken up in time with rains in July and 
August, but they did not make satisfactory 
growth in September due to scarcity of rains, 
which resulted in a general shortage of green 
fodder during this month. 

The area under sesamum crop, according to 
the second crop forecast, is about 96,000 acres 
which is five per cent higher than the actual 
area of last year and the condition of the «op 
is reported to be 94 per cent of the normal. 

Movement of prices 

Taking the Lyallpur market as the basis, 
the prices of important agricultural commodities 
during the quarter under review were higher 
than those of the corresponding quarter 'last 
year. Of all the commodities the prices of 
gur and ghee were extraordinarily high which 
probably have never been attained in the 
history of these commodities in the Punjab. 
The prices of some agricultural commodities in 
the quarter under review as compared with 
the same quarter in 1945 are given below. 

Commodity Quarter ending September 
1945 1946 

Wheat Rs. 8-10 to 8-14 Rs. 9-10 to 9-14 

Gur Rs. 10 to 12-8 Rs. 22 to 25-8 

Toria Rs. 14 to 15-8 Rs. 16-8 to 17-8 

Wheat bhusa Rs. 2-7 to 2-11 Rs, 3-6 to 3-10 
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In spite of its good production in the. last 
season gram, one of the important commodi- 
ties, is very scaice in the market. 

Miscellaneous 

In connection with the ‘grow more food’ 
campaign the various schemes such as green 
mamiring, compost-making, well-sinking and 
Iron Scheme in which iron for hand tools, etc. 
and big implements are supplied to the farmers 
are being operated by the Department of 
Agriculture with enthusiasm and zeal and are 
proving beneficial to the cultivators. The 
supply of irrigation water being one of the most 
important and limiting factors in crop produc- 


tion, the Punjab Government launched a tube- 
well scheme in which the Government would 
defray half the expenses of installation of the 
tube-well. The scheme is receiving very warm 
reception from the farmers. 

With a view to pushing up the cultivation of 
sugarcane in the province and to give an impe- 
tus to the post-war schemes of the Department, 
a Sugarcane Commissioner and an Officer on 
Special Duty for planning have been appointed. 

Among the various post-war development 
schemes of the Department of Agriculture, the 
extension of the Agriculture College and 
Eesearch Institute at Lyallpur deserves special 
mention. 


T. V. MULYE 


B AKODA has been keeping abreast with 
other provinces with regard to the im- 
provement of crops and carrying the 
results of research to the door of the cultivator. 
The territory is scattered and is divided into 
five districts and thus provides a separate 
problem for each district. The major crop, 
viz. cotton, received the first attention and the 
old Ghogari mixture has been replaced entirely 
by Suyog in Navsari district and Vijaya in 
Baroda district. Wagattar cotton was then 
introduced in Mehsana district and subsequently 
in Amreli district. In 1938 a scheme to improve 
Mathio cotton of Kathiawar was started. The 
work resulted in the selection of S31 named as 
Pratap, Extension of this type is now under- 
taken in collaboration with the Indian Central 
Cotton Committee and the neighbouring States 
of Bhavnagar, Junagarh and Palitana. Thus 
the new type will replace the Mathio mixture 
to an extent of 6,00,000 acres. 

Insect control 

The Entomological Section is always watchful 
to protect the crops against the ravages of 
insects. Cotton semi cooper used- to destroy 
the cotton crop completely in its early stages. 
After, studying the pest a simple method to 

, , T. V. MULYE is Tecbniml Assistant to the 'Com- 1 
missioner of Agricnlture, Baroda. j 


eradicate it completely was adopted. This 
consisted in delaying the sowing of cotton crop 
by about a fortnight -and thus deprive the 
pest of its food. The pest has now almost 
disappeared. 

' Grow more food ’ campaign 

In addition to the various measures in supply 
of high quality seed and bringing the waste 
lands under cultivation, the Baroda Govern- 
ment concentrated its attention to improve 
crop production by increasing the soil water 
content and productivity by judicious manur- 
ing, To achieve the objective, use of water 
from State-owned wells and tanks was permit- 
ted. In addition to this, a plan to have 800 
new wells every year was undertaken. In the 
year 1944-45, 600 wells were thus constructed 
to have 2,120 acres under double cropping for 
food. Another programme in conserving the 
soil water content was to save land from 
erosion ; anti-erosion work covered some 
2,400 acres. Further work is in progress. 

Oilcakes at reduced rates were issued to the 
cultivators, the concession being 25 per cent in 
cost of cake when applied to irrigated wheat 
and 50 per cent when it was shown that the cake 
was used for the cultivation of bajra and wheat 
as against use of cotton crop. In the same 
way, 33 per cent rebate was given in the use of 
ammonium sulphate.for paddy. 
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Across the Borders 


CROPS WITHOUT SOIL 


By D. P. HOPKINS 


A T a time when the newspapers are credit- 
/A ing chemists with mircaies almost daily, 
d- when headlines in other columns deal 

with such matters as famine and starvation, it 
is understandable that every popular reference 
to soilless cultivation or * hydroponics * captures 
the public iiiiaginatiom Here, it w^ouid seem, 
is a new way of creating food, an extra produc- 
tion line. Two questions, however, must be 
raised even wdieii famine stalks the world. 
Is there actually a shortage of soil ? Alter- 
natively, does the hydroponic method give 
superior results to normal soil cultivation 
methods ? And the qualification ‘ superior ’ 
must take into account the economic factor of 
production cost ; for food must be ‘ cheap ’ 
or at any rate within the purchasing powders of 
poor people as well as rich. 

Principles of hydroponics 

A plant’s own food needs are derived (a) from 
the atmosphere and (b) from the soil, A great 
deal of a plant’s structure is, indeed, built up 
from carbon, oxygen and water, all derived 
via carbon-dioxide, air and rain. The soil’s 
particular contribution is to provide (usually 
with fertilizer or manure help) such nutrients 
as nitrogen, phosphorus, potassium, calcium, 
magnesium, boron, manganese, sulphur, and so 
on. Humus is needed in the sense that it is a 
* food ’ for the soil, a material which will in 
many ways maintain the various fertility 
processes that must occur in the soil before 
plants can draw ef&oiently and steadily upon 
the soil’s contents. If we eliminate the soil as 
a medium for nutrient-handling, then we also 
eliminate the humus requirement. A dilute 
aqueous solution of the nutrients normally 
supplied by or via the soil can replace the soil. 
Nor is there anything new or revolutionary in 
this. In agricultural laboratories ^ water 
culture ’ and ‘ sand culture ’ have been used as 
methods of investigation since about 1860 ; 
by such methods Liebig’s main principles of 
mineral or chemical nutrition were studied in 
detail, and the relative importances of this or 
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that element were evaluated. But there is 
perhaps more than a touch of thci * ivory tower ’ 
attitude in the fact that the first attempts to 
adopt these laboratory methods for actual crop 
production were made only as recently as 1929 
by Dr W. F. Gericke, an American scientist. 
To the historical fact there should be added a 
geographical fact — Dr Gericke carried out his 
work in California. As will be seen later, this 
has had a considerable bearing upon the recorded 
progress of hydroponic or soilless cultivation. 

There is some controversy concerning the use 
of the somewhat cumbersome word, ^ hydro- 
ponics Pioneers in the field claim that only 
one of the several systems of soilless cropping is 
actually hydroponic ; unfortunately the diSerent 
authorities claim this honour for diJfierent ' 
systems. The all-embracing title of * soilless 
cultivation therefore, is less likely to distress 
expert sensitivities. 

Seedbed as a nutritive medium 

Dr Gericke’s successes have been mainly 
achieved by working with nutrient solution 
reservoirs. Above the solution level — but leav- 
ing a space for air — a porous mat of some kind 
of vegetable litter acts both as a seed-bed and 
a physical support for the plants. The plants’ 
roots hang down into the solution. Lest the 
organic-minded should assume from this brief 
account that the vegetable litter itself contri- 
butes to plant-growth, it should be added that, 
although such materials as peat or leaf mould 
are very serviceable as litter components 
because they are easily obtainable and are 
efficiently porous, much more inert materials 
such as sawdust, straw, and forms of silica, 
have been successfully used. A fundamental 
condition for success is the provision of a seed- 
bed which will hold moisture but not hold it to 
such an extent that there is little room left 
for aeration. Nor is the seedbed considered to 
have no value as a nutritive medium. Dr Gericke 
recommends the addition of nutrients to the 
moist seedbed to cover the transition period 
during which plants are developing a more 
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complete dependence upoa tte autrieat solu- 
tion below; for shallow-rooted crops this is 
indispensable and for deep-rooted crops it is 
useful in as much as it helps to develop 
lateral roots which will provide a stronger 
anchorage for the plants. 

Greater supply of nutrients possible 

When the severe losses of fertilizers in the 
soil are considered, particularly the loss of 
nitrogen by leaching and ‘of phosphates by 
fixation, this alternative method of cultivation 
would seem to possess a very real advantage 
over agriculture. Not only can these losses 
be avoided but a greater supply of nutrients in 
the same space can be given ; to quote Gericke, 
a cubic foot of nutrient solution gives approxi- 
mately six times the amount of nutrients (and 
water) that will normally be held by a cubic 
foot of soil. Of course, the concentration of the 
nutrient solution that can be used is limited by 
osmotic pressure consideration — too strong a 
solution could extract water from the plant 
and cause wilting — ^just as in agriculture or 
horticulture the rate at which soluble fertilizers 
may be added is limited ; but such an abundance 
of water is always present that this danger is 
quite remote. 

Need for an effective nutritive balance 

The principal problem with nutrient solutions 
is the arrangement of an effective nutrient 
balance. Gericke has classified the nutrients 
into three groups : (1) those which are needed 
as major plant foods and of which the plant will 
take up excesses if available, (2) those which 
will not be taken up in excess but only according 
to need, and (3) those which are needed in Small 
amounts and excesses of which might be toxic. 
The grouping of the various nutrients in this 
way follows the well-known pattern of soil 
chemistry. Group 1 comprises nitrogen, phos- 
phorus, potassium, calcium and magnesium; 
Group 2 is sulphur only; Group 3 comprises 
boron, iron, manganese, copper and zinc. It 
is beyond the general aim of this summary to 
discuss actual formulae for solutions, but the 
practical basis for designing effective nutrient 
balances would seem to be a compromise between 
(a) the actual nutrient balance in the known 
composition of a well-grown plant, and (b) the 
plant^s tendencies to absorb Group 1 nutrients 
too readily. For example, nitrogen might be 


abnormally taken in as compared with other 
nutrients so that a partial supply of nitrogen 
might be advantageous in the initial balance, 
with a further supply to be added at some later 
stage of solution adjustment. Obviously the 
trace-supply of the potentially toxic nutrients 
must be carefully controlled within known 
boundaries. Subject to these safeguarding 
principles. Dr Gericke’s early work established 
that nutrient concentrations did not have to 
be meticulously accurate in the decimal-point 
sense, although the laboratory exponents of 
water culture tests had always supposed this 
to be necessary. 

Economics of hydroponics 

On theee general principles — though, of 
course, with much trial-and-error attention to 
practical and subsidiary details — Dr Gericke 
successfully raised innumerable kinds of plants- 
potatoes, tomatoes, the root vegetables, the 
cereals, cotton, sugar-beet, herbaceous flowers, 
tuber and bulb-flowers, and so on. He has 
recorded an extensive catalogue of cultural 
achievement. The question is, how does soilless 
production compare with normal production ? 

Capital : First, there is the capital outlay. 
Gericke’s estimate (pre-war) is that an acre of 
basin-space costs 50 times the normal price of 
an acre of farm land. In special oases, of 
course, this kind of comparison may not be 
valid ; there may be the personal condition that 
suitable land is not available at the spot where 
cultivation is desired, or there may be a more 
general and geological condition that the soil 
available is not capable of use for agriculture. 
But against the background of normal agri-. 
culture in temperate countries this comparison 
of initial ‘ overheads ’ has to be faced. The 
figure given by Gericke is obviously a very 
rough guide. There is no fixed average cost 
of land if we take into account the all important 
variation of inherent fertility ; and the cost of 
the materials and labour used in constructing 
a series of tanks or basins will vary according 
to economic factors that are * outside ’ agri- 
culture. Little more can be 'said except that 
it takes much more capital to set up a " hydro- 
ponicum ’ than to acquire a similar area of soil. 

Yield : Clearly, then, area for area, soilless 
cultivation must produce much greater yields. 
Here the nutrient solution method possesses 
one great advantage over soil cultivation. In 
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the soil [jiants must be spaced so that each root 
system iuis a large enough ‘ zone of occupation ' 
witbiii which to acquire its food supply and 
moisture ; and also, in practice, within which 
to compete in this task with alien weeds. But 
when each plant has its root system dipping 
into a complete nutrient solution, the concen- 
tratioii of which can be maintained or adjusted 
at any time, there is theoretically no need for 
lateral spacing ; in a condition of nutrient 
abundance root proximity does not create 
competition. In practice, the closeness with 
which plants can be packed in the litter-bed 
above the solution depends upon (a) the effect 
of the degree of closeness upon harvesting 
operations, and (c) the efiect of this closeness 
upon the supply of light to the plants. 

Dr Gericke compared soilless results — for his 
particular climatic conditions — with agricultural 
or horticultural results by grouping crops as 
follows : those ’^^hich cannot be packed more 
closely than in soil culture, such as most of the 
farm cereals and sugarcane ; those which can, 
such as potatoes and most of the gardener’s 
vegetable crops ; and those which can be mixed 
cropped closely so that the total cropping per 
unit of area is greater than the normal rate of 
cropping from soil. And it is within this 
third group, by mixed or multi-cropping, 
that the most impressive results have been 
recorded. 

The success of multi-cropping depends 
upon choosing partner crops which will not 
compete for a full light requirement at the 
same time. Clearly this sort of arrangement 
is only likely to be elective when the local 
climate enables plants to develop rapidly and 
w^hen the light supply is consistently strong, 
conditions far more attainable in California 
than in Britain. In two experiments quoted 
by Gericke, with the yields expanded into a 
por-acre basis, 40 tons of potatoes and over 
200 bushels of sweet corn were grown ; and 
50 tons of potatoes and 100 tons of tomatoes. 

There may be more economic scope for 
soilless cropping in the specialized horti- 
cultural held. Gericke has pointed out that 
the comparison of initial outlay charges is 
much less if made against the normal costs 
of setting up greeiihouses and greenhouse 
beds; and if under glass and with artificial 
heat crops are grown for specialized and 
^ out-of-season ’ prices, hydroponics may 
successfully compete with the soil-based 


nurseryman. One cannot help reflecting, 
however, that the presence of so much mois- 
ture under glass could in practice lead to 
favourable conditions for many troublesome 
leaf-and stem-gungoid diseases, the control of 
which nlight then introduce a fairly heavy 
running cost. 

But, whatever method of cropping is 
adopted, it seems certain that the soilless 
cultivator must inevitably choose crops that 
obtain a high market price. This indicates, 
therefore, that hydroponics is unlikely to 
compete with agriculture ; but that it cannot 
be ruled out as an effective method of produc- 
ing market-garden foods, glasshouse crops, 
and fiowers. Nevertheless, this is a limited 
summing-up in which the background of 
comparison is an active cultivation of a fertile 
natural soil. 

Scope for hydroponic farming in tropics 

What of regions where there is ail the light 
intensity required for closepacked soilless 
culture yet where the soil is often of low 
fertility or even of no useful fertility at all ? 
In Science for the Citizen Professor Hogben 
suggested that setting up of hydroponic tanks 
in the Sahara desert ; and a joint consideration 
of India’s food situation and the poor cropping 
capacity of much of her soil points to an enor- 
mous opportunity there for hydroponic 
^ farming ’. In many parts of the world 
where the sun’s light and heat is particularly 
favourable to hydroponics the soils are 
desiccated and low in organic matter ; and the 
setting up of large hydroponic systems might 
be reasonably comparable in costs with irriga- 
tion, natural humification, and other uphill 
methods of restoring fertility. 

In England 

Turning from Dr Gericke’s pioneering work 
in California to British efforts, we find 
considerably different experiences. The 
tank-culture method has been a failure in 
our climate. Prof. Stoughton of Beading 
University, a leading investigator of this 
problem, attributes this to our low light 
intensity and to a difficulty in securing 
sufficient aeration of the roots. It does not 
seem clear to the writer why this latter factor 
should so markedly depend upon climate ; 
however, it is reported that even when forced 
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cause nutritive deterioration ; at any rate, 
so far tlie recognized laboratory tests for 
nutritive values indicate. 
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vegetables or ilowors, there may be some future 
for the various methods in this country, patti- 
cuiarly for sub-irrigation sand or clinker culture. 
Agriculture is certainly not threatened. But, 
beyond this negative judgment, there are the 
mightier prospects of hydroponic cultivation 
in those parts of the world where the sunlight 
and heat are intense and where, for that very 
reason, the soil is infertile. Largescale develop- 
ment of this kind might be undertaken if it was 
found that the general malnutrition of peoples 
who live in or near these regions canoot be 
remedied by adequate imports of food from the 
world’s fertile regions. Hydroponics may 
remain little more than a curiosity ; or it may 
become a major scientific contribution to the 
world problem of nutrition, a method of har- 
nessing the sun’s energy in areas it is at present 
entirely wasted. 

Some experiments, in soilless cultivation 
A remarkable wartime venture into the held 


of soilless culture was made by the U.S. Army . 
after they ‘ borrowed ’ Ascension Island from 
Britain and developed it as an air base. There 
is practically no soil on the island except on 
Green Mountain, where the few residents have 
vegetable gardens and pasture their sheep. 
The Air Quarter-master of the U.S. Army Air 
Forces chose Ascension for his first largescale 
test of soilless cultivation of salad crops, such 
as lettuce, tomatoes and cucumbers. The 
same method was tried ^ on Iwojima, and other 
* hydroponic ’ experiments have been made on 
Coconut Island and in British Guiana. On the' 
strength of their success the U.S.*- Army is 
setting up acres of sub -irrigation basins in 
Japan. A well-illustrated account of ' Hydro- 
ponics Station Ho. 1 ’ as the Ascension experi- 
ment was called can be found in the National 
Geographic Magazine ^ August, 1945. 

The British Air Ministry is also interested in 
*bhe possibilities of soilless cultivation. — 
Eeproduced from Discovery, August, 1946. 


R eligion and labour rest on ploughshare. 

It is not the colour of the cow but the breed that) counts. 
Good seed, good crop. 

Good germ, good Agricultural aphorisms from the 
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AGRICULTURE IN THE DIRANG DZONG AREA 


By J. P. MILLS 

T his note is based on observations and practising tbe system of shifting cultivation 
enquiries made during a brief visit in the known in Assam as Jhuming, and there is a 
latter half of May, 1945 and additional tendency to convert Jhums into permanent 
information supplied by Mr. Imdad Aii, I.F., fields whenever possible. The slopes are roughly 
Political Officer, Balipara Frontier Tract, who terraced to check erosion, each field descending 
later visited villages I was unable to reach, to a steep bank faced with stone. The average 
It is by no means exhaustive and certain field is on a moderate slope, but wherever 
aspects which might be of great importance for possible level terraces are made and irrigated 
agricultural experiments elsewhere in the hills for rice. Double cropping of permanent fields 
of Assam call for more expert examination, is normal. ^ ^ 

The most important are the superlatively fine 

local cattle, the handy light plough, and the use The plough 

of oak leaves as a fertilizer. Except on steep Jhums contour ploughing is 

universal. Two men are required to handle a 
plough. The plough is light and made entirMy 
of wood. The wooden blade requires frequent 
renewal and is therefore detachable. A dm 
is the only tool required to make a new one, 
which is wedged into the base of the plough 
exactly after the manner of the blade of a 
carpenter’s plane. Both the pole and yoke are 
long and light. One man guides the plough 
while the other both steers and assists the cattle 
from a position in the middle of the yoke along- 
side the pole. 

The use of oak leaves 

Double cropping is only made possible by the 
extensive use of the leaves of a large-leafed 
variety of oak common also in 

the Khasi Hills and other parts of Assain, 
Large forests of this tree are carefully preserved, 
acorns being planted where trees are thin. The 
leaves are collected in the spring and stacked in 
large heaps on the edges of the fields. When 
the first rain has made them thoroughly sodden 
they are ready for use. 

Main crops 

Wheat and barley {grinding or grunchun) are 
sown in November. The land is ploughed, and 
the seed sown broadcast and ploughed in. The 
harvest is in late May and June. The mode 


Topography 

Dirang Dzong is the most important of a 
small group of 9 or 10 villages inhabited iby 
people who call themselves Grangmarangpa, 
but are usually included under the general 
term of Monba. They claim a Tibetan origin 
and their culture is largely Tibetan. The floor 
of the valley they inhabit is about 5,500 ft. 
above sea-level, and the ranges to the north 
and south run up to 10,000 ft. and over. The 
climate is cool, but it is rarely that the winter 
snow line descends to the valley floor. No 
records have yet been made of the rainfall, but 
it is certainly far lighter than that of the plains. 
The main river, the Digien, and the side streams 
are very fast flowing, but excellent cantilever 
bridges give human beings and livestock easy 
access to all fields at all times of the year. 


Types of fields 

Little use is made of the flats along the river, 
as the soil is sandy and they are liable to 
occasional flood. Almost all the cultivation is 
on the gentler slopes near the base of the hills, 
where the soil is a rich loam. Almost all the 
fields are permanent, only the very poorest 

J. P. MILLS, Esq., I.O.S,, is Adviser to the 
•Governor of Assam for Tribal Areas and States. 
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of reaping preferred is the most extraordinary 
I have ever heard of. The held is fired ; the 
object of this is to burn oh the awns, which 
make threshing difficult. The main stalk is 
only partially burnt, but the neck is burnt 
through and the ear falls to the ground, from 
which it is gathered. If the weather is bad 
the ears are usually picked by hand, sickles 
being apparently fairly uncommon. They 
then have to be spread out, dried, and singed to 
get rid of tlie awns. After harvest the half- 
burnt straw is pulled up by the roots and again 
burnt and ploughed in. The field is then ready 
for maize. Wheat and barley are never sown 
on Jhums, 

A curious thing is that a small quantity of 
oats comes up with the wheat. It is "not 
regarded as a food grain and is weeded out as 
far as possible. But it ripens before the wheat 
and enough rains fall to ensure it coming up 
again the next year. No one knows where the 
seed originally came from. 

Maize {fheritang) is sown broadcast as soon 
as the field is ready, and ploughed in. When 
two or three leaves appear a thick layer of oak 
leaves is raked over it. In fields near villages 
I have seen farmyard manure also piled on the 
maize fields in neat, well-spaced heaps, exactly 
as in England. After the maize crop iu the 
autumn the fields are again ploughed for wheat 
or barley. No use is made of maize stalks. 
There is no rotation of crops and a field is never 
left fallow. 

On fields not used for wheat or barley maize 
is sown much earlier. On fields which I saw 
it was about 8 in. high and the oak leaves had 
been on the ground some time. This early 
crop is followed by -ordinary buckwheat 
{grineliing) or a small variety known as hrasmu, , 
On Jhums where the soil is good, maize is sown 
the first and second years. On poorer land 
hrasma is sown the second year. The Jhum 
is then left fallow for 6 to 8 years. 

Millet (hongpu) is the main //mm crop where 
the soil is poor but is not very common in 
permanent fields. When permanent fields are 
put under millet it is sown in June and reaped 
in October, and is never followed by another 
crop, as it is thought to exhaust the soil. 
Apparently oak leaves are not used on millet 
fields. 

On Jhums millet is sown the first year and 
brasma the second. 

Eice seedlings are well up by the latter half 


of May. The land is ploughed and they are 
transplanted about the middle of June.^ Eice 
is greatly appreciated as a food, but it is only 
grown on irrigated land, and land suitable for 
irrigation is scarce. Probably some of the 
double-cropped wheat fields could be levelled 
and converted, but if they were they would only 
carry one crop instead of two. 

Cattle 

The cattle are far and away the finest I have 
ever seen in Assam. The animal is a hybrid 
of mithan {bos frontalis) and something else, 
and the best animals are typical mithan to look 
at, except that they never seem to have white 
‘stockings’. What the other strain is remains to 
be discovered. One informant told me it was 
dzoz (yak-cattle hybrid), but this I doubt. 
Breeding is all towards the mithan type, bulls 
which most closely resemble mithan being 
selected, and the rest castrated. -Pure mithan 
bulls are also used, being obtained by a special 
trade described below. 

The animals ordinarily browse on jungle, 
making it unnecessary to burn hill sides for ' 
grazing, with the consequent erosion. They 
will graze on patches of grass on slopes, though 
their necks are too short to get down to the 
grass on level ground unless it is very long. 
They are exceedingly tractable and both bulls 
and bullocks are used for ploughing. The 
milk is rich, and is all converted into butter and 
cheese. A cow is milked in the morning only, 
so that the calf gets its full share. A good 
animal will give 4 or 5 seers a day. The local 
cattle are only slaughtered for meat when they 
are very old. 

Sheep are kept for wool only. When I was 
there all the flocks were away on the high 
pastures and I only saw a few rams which had 
been brought down for sale. They had excep- 
tionally fine horns, and I suspect there is a 
strain of some species of wild sheep. 

Cattle trade 

An interesting trade in cattle plays such an 
important part in the system of breeding that 
it deserves a brief description. Bhutan borders 
on the Monba country to the west. Imme- 
diately to the east of the Monbas is the Lamai 
(Miji) tribe, and to the east of them are the 
Daflas. Bhutan has a surplus of ordinary 
cattle and wants buU mithan for breeding, the 




APEin, 1947 


AGFvXCITLTITBB ih the dibang DZONG AESA 


Dallas have a surplus of mltliaii and want 
ordinary cattle for meat. There is therefore 
a constant movement of bull mithan from east 
to west, and of ordinary cattle from west to 
east. A Laniai buys a young bull mithan in 
the Dafla country for 2 or 3 head of ordinary 
cattle, which he has acquired by the reverse 
trade. . He passes on the mithan to the Monbas 
for 5 or 6 head of cattle. For some reason 
breeding from pure mithan is believed to be 
difficult in the Dirang Dzong area. The bull 
wDuld therefore be passed on to Bhutan for a 
good price in hybrids and ordinary cattle, some 
of the latter being killed for meat, and the 
others bartered with the Lamai for mithan bulls. 


Yaks and their hybrids 


Yaks are kept only on the very high grounds 
to the north. All hut a very few of the bulls 


are castrated and used for transport, but all 
cow yaks are kept and many of them crossed 
with a type of cattle known as glamg^ the result 
being a dzoz. Mr. Imdad Ali, to whom I am 
indebted for ail the information contained in this 
paragraph and much in the rest of the note, des- 
cribes a glang as the smallest animal somewhat 
like a half-grown buffalo in appearance. A bull 
glang fetches a higher price than bmll yak or 
mithan. Bull dzoz are never kept for breeding ; 
they are invariably either killed for meat or 
castrated for use as transport animals. Gow 
dzoz are crossed with either ghng or yak ; but 
their calves are never allowed to live ; they are 
killed at about a fortnight old to ensure the 
maximum yield of milk, which is said to be 
highest of any type of cattle known to these 
tribes. The above is only the merest sketch 
of a system of animal husbandry which would 
clearly repay closer study. 


GLEAN SEED MEANS PROFIT TO FARMERS 
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LL seeds require thorough cleaning and grading to remove weed seeds 
and offal, as well as light and shrunken kernels. Both experience and 
“experiments have demonstrated the fact that the largest yield per 
acre may be expected from the use of large, sound, plump seed rather than from 
seed which has been poorly pleaned and graded. 

In many places in Canada there are well-equipped seeds cleaning plants avail- 
able to farmers, but it may so happen that these seed cleaning establishments 
may not be conveniently near some of the farmers whose only alternative is to 
clean their own seed. The farm-sized fanning mill, however, can do a good job 
if carefully operated. Improper cleaning of seed is due in most cases to lack 
of proper sieves or screens, or to improper adaptation of the mill. Some of the 
weed seeds are difficult to separate, but most of them can be removed if proper 
sieves are used and time is taken to determine the proper combination of size 
and slope of sieve, shake, air blast and rate at which the seed passes over the 
sieves. 




The labour of cleaning and handling seed on the farm may be reduced consi- 
derably where the facilities permit the elevation of the seed from the cleaner 
to an overhead bin. From this bin, the seed may be spouted back to the fanning 
mffi for a second cleaning. It is necessary to run seed through a farm fanning 
mill at least twice, and sometimes three times. If seed is to be- cleaned a third 
time, it may be elevated to a second overhead bin which is within spouting 
distance of the fanning mill on the floor below. — Doimi%ion Department of Agri'^ 
mdture, Canada, 
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Book Reviews 


COLONIAL AGRICULTURAL PRO- 
DUCTION 

By SiE Alah Pim (Published by the Oxford 
University Press, London, pp. 190, 10s. -6d.) 

T HIvS recent notable publication has been 
compiled oy Sir Alan Pim, for 34: years 
a member of the Indian Civil Service, and 
issued under the auspices of the Royal Institute 
of International Affairs. The book is primari- 
ly concerned with describing and comparing 
the two principal systems of enterprise adopted 
for purposes of agricultural production in some 
Colonial Possessions. The two systems con- 
cerned are plantations financed mainly from 
abroad and small holder production by local 
peasants. The territories comprised in this 
survey are the Netherland Indies, Malay, 
Ceylon, Mauritius, Fiji, West Indies, Tropical 
African Dependencies, and British Central 
and East African Dependencies. 

The main concern of the author is that of 
indicating both the merits and the defects in 
the prevailing systems of agricultural develop- 
ment in each of these territories in so far as 
they impinge on the problem of raising the 
standards of income and the standards of 
living of the colonial peoples. He approaches 
the problem with a broad perspective and 
with wide knowledge. He very rightly 
realizes that the problem at issue is inseparable 
from consideration of the prevailing land 
tenure systems, agricultural credit* facilities, 
marketing, the ready supply of goods and 
services, the need not only of maintaining but 
of increasing fertility of the soil, and various 
other aspects. He arrives at no sweeping 
generalizations. 

There is much in this book of interest and 
value to all concerned with agricultural plan- 
ning in India, and particularly so the experience 
of the territories concerned in their attempts 
to solve their agrarian problems. Defective 
land tenure systems are a feature of most of 
these colonies. Measures adopted to improve 
the systems deserve close study. Land tenure 
problems loom large in practically all the 
countries of the world today. This is a feature 
inseparable from the world trend towards 
that form of socialization which demands a 
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fairer division of wealth amongst the people. 
The public conscience has been aroused to the 
need ’ to give the man-behind-the-plough a 
fairer share in the results of his labour and a 
greater incentive to production by improving 
the terms of tenure of the land he cultivates. 

In India, while admitting that there are 
some glaring defects in the land tenure systems 
in some parts of the country, the removal of 
these defects will, in themselves, solve only in 
small part *our agrarian troubles. There are 
other defects in rural economy of equal, if 
not greater, importance. « Only by attacking 
them on all fronts simultaneously will the 
standard of living of the people be raised to 
their maximum potential. In general the 
pressure of population on the land, already 
acute in India, threatens to overwhelm rural 
economy. Economic disaster and widespread 
rural discontent cannot be averted unless the 
productivity of the land is iu creased so as to 
keep pace with the ever-increasing population. 
The technical measures whereby the produc- 
tivity of the land can be substantially increas- 
ed are fairly well-known, but the most 
effective means to attain that end arq in large 
part matters of controversy and of a good deal 
of hazy thinking both by our administrators 
and by some of our professional economists. 

The Kharegat Report on Agricultural 
Development in India, the Bengal Famine 
Enquiry Commission Report, the Gadgil 
Report on Agricultural Finance, the Krishna- 
machari Report on Agricultural Price Stabili- 
zation, the Vijayaraghavacharia Report on Agri- 
cultural Marketing and the Saraiya Report on 
Agricultural Cooperation — all deal with vital 
aspects of agricultural development in India. 
The implementation of the recommendations in 
these Reports will undoubtedly contribute 
materially towards improving the lot of agri- 
cultural workers, be they peasant proprietors, 
agricultural tenants or landless labourers. Yet 
there is capse for anxiety regarding the future 
rate of progress in increasing the productivity 
of the land whether through new irrigation 
projects, better conservation of rain water, 
manuring, improved agricultural practices or 
otherwise. 

The book under review devotes a good deal 
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of Space to those major indirect factors which 
contribute towards maintaining and improving 
the prodnetivitv of the land. Of special 
interest to India are the brief descriptions of 
some cooperative tripartite systems of farming 
adapted to local conditions. In these systems 
two^ of the parties are Government and the 
cultivator. The intermediary party provides 
the capital and also the goods and services 
needed in the villages. It may be a temporary 
Joint Stock Company as in the , Sudan or a 
Utility Corporation financed mainly by Govern- 
ment «as on the Niger in French Equatorial 
Africa. 

. Report on Agricultural Finance 

m India recommends the formation of Finance 
Corporations under Government aegis in those 
parts of India where the cooperative movement 
IS unable to afford to villagers the desired credit 
facilities. There is undoubtedly considerable 
scope for improving agricultural credit facilities 
through the agency of such Finance Corporations 
based on the model of Credit Agricole in Egypt, 
But in those tracts where the need exists for 
expanding the proposed activities of the sug- 
gested Finance Corporations, this should be 
done so as to include land management on a 
cooperative basis. 

"writer of this review has prepared for 
the Government of Sind an outline of a tripartite 
cooperative scheme for adoption as a pilot 
scheme on a block of 50,000 acres which will 
comprise part of 5 million acres to be com- 
manded by the two new Barrage irrigation 
projects in Sind. He holds the view that such 
pilot schemes will afi^ord Government the 
opportunity to tackle problems of land tenure, 
agricultural credit, and most aspects of village 
welfare on a sufficiently large scale to determine 
the nature and extent of those reforms which 
may prove to be feasible on a much larger 
"-Scale* 

The adoption of a cooperative system of 
development of those lands to be commanded 
by new irrigation projects in India and also i 
large umrrigated tracts in the Terai deserves 1 
close exammation. There are reasons for i 
behe^g that the experience thereby gained 1 
womd go far towards hastening the tempo of 1 
agrionltural development in general. ( 

In applying radical reforms to the villages ] 
there is danger of disrupting village society to c 
such extent as to make the remedy worae ^ 
than the disease. The experience gained in s 


operating the suggested cooperative pilot 
schemes will reveal the pitfalls and will be a 
guide in adopting practical and efficient 
measures to raise the efficiency of labour and the 
standards of living of the people by making 
maximum use of the physical resources. 

It is well to be prepared for the day when 
pressure of population on the land will become 
so intense as to result in inevitable revolt 
unless measures are adopted to ensure greatly 
increased _ productivity of the land. Greater 
industrialization will be an aid in relieving this 
pressure but it will not solve the problem In 
solving her agrarian problems there is little that 
India can learn from the Eussian experiment 
based on maximum industriahzation of the 
countryj but she can learn a good deal ffiom 
less revolutionary experiments in other 
countries. — R.T. 


the baroda cooperative 

HORTICULTURAL SOCIETY’S 
ANNUAL 

Issued by the Baroda Cooperative Horticultural 
Society Ltd., Baroda, 1946, pp. 26, Es. 1-8. 

I T is the first report of the Baroda Coopera- 
tive Horticultural Society which has been 
established with the object of organizing 
efiorts for the development of gardening, both 
ornamental and_ useful, in the city of Baroda 
and the State in general. Horticulture is a 
subject in which every citizen and every house- 
holder is interested for the decoration of his city 
or vfilage and his homestead, and for the supply 
of the much-needed essential protective food 
consisting of fruits and vegetables. Organized 
efforts for stimulating interest and creating 
iacihties for gardening is an urgent need of the 
country. It is encouraging to note that the 
provinces and States in India are taking due 
cog^anoe of this fact. The Agri-Horticultural 
Societies of Calcutta, Madras, Western India 
and Poona have made great contributions in 
Me development of gardening. Recently the 
U.P. Frmt Development Board, The Punjab 
Cooperative Fruit Development Board, The 
Bihar Horticultural Society and Mysore Horti- 
cultural Society have also been doing very 
valuable work. We are glad to see that a 
similar institution has been started in Baroda 
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and it has got the requisite blessings and support Nattirally this first Annual contains the , 
of the authorities concerned, His Highness the inaugural addresses and the other introductory 
Maharaja of Baroda being its Patron'in-cliief accounts, of the Society. It also gives some 
and Lady Protima Mitter, the wife of the very useful notes and hints on certain aspects, 
Dewan, as its first President. We wish the e.g. lawn, rose-culture and common pests of 
Society all success. the garden. — P.K.S. 


APPLICATION OF STATISTICAL SCIENCE TO 
AGRICULTURAL RESEARCH 

P ROGRESS in the application of statistical science to agricultural research 
in India has been rapid during the last 20 years, and proposals to develop 
the Statistical Branch of the Indian Council of Agricultural Research into 
an Indian Institute of Agricultural and Animal Husbandry Statistics are 
under the consideration of the Government of India. 

The Statistical Branch, which was formed in 1932, has three main func- 
tions, viz. advisory, training and research. The Branch assists agricultural 
officers in the provinces and Indian States in the planning of new experiments, 
helps them in the statistical analyses of their experimental results and 
undertakes the interpretation of statistical material which accumulates 
from year to year in all parts of the country and in ail branches of 
agricultural researcli. Two post-graduate training courses in agricultural 
statistics — a Certificate coarse and a Diploma course — were instituted by the 
Statistical Branch in 1945. In addition, a short training course in Statis- 
tical Methods is also arranged by the Branch for officers deputed by the Central, 
Provincial and State Governments, Institutes of Agricultural and Animal 
Husbandry and the Universities. 

Recently, the Statistical Branch perfected the random sampling method 
of crop yield statistics on a country-wide scale. This method has been 
found to give more reliable and uniform information. — F,T.B. 
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atmosphere, it maj not be possible to use it 
all in that wav and the surplus must be disposed 
of by the ordinary body mechanism, by sweat- 
ing, by respiration, and by other subsidiary 
means. In a yet wanner climate, where the 
disposal of surplus heat is difficult, the^ W'hole 
animal organism suffers, the appetite fails and 
the. feeding ])rocess is slowed down or stopped. 
Thus, in a cold climate fattening animals must 
be kept warm so that food is not wasted on 
the maintenance of body temperature, while 
in hot countries they must be kept cool if 
production is to proceed at an economic rate. 

Egg production too is influenced appareiitiy 
by temperature, for it has been shown that 
fowls of the same breed produce larger eggs in 
the north than they do in the warm south and 
that the same birds produce, larger eggs in the 
cold season than in the hot season. 

The influence which climate bears upon 
fertility is indicated by the body mechanism 
whereby the testes are maintained at a tempera- 
ture different to that of the other body organs. 
By reflex nervous control, the surface of the 
scrotum is expanded or contracted as greater’ 
heat conservation or dispersion is demanded 
by the atmospheric temperature, for high 
temperature directly affects the vitality of the 
reproductive cells. In fact, if, as happens in 
cryptorchids, the testes are permanently 
regained within the abdomen, the male, although’ 
able to serve, is invariably infertile. lii rams 
it has been found advisable in hot climates to 
keep the region of the scrotum clipped. 

, It would appear too that to some extent high 


bulls, it was found that those in the Southern 
States of the U.S.A. had an average fertility 
of 36 per cent while those in the cooler Western 
and Northern States had 48 per cent and the 
difference was considered to be due to the 
difference in atmospheric temperature. 

It is the effect of temperature on the repro- 
ductive organs which is probably responsible 
for the phenomenon of the comparatively short 
breeding seasons in certain classes of animals, 
notably that of sheep. It wms noticed, for 
instance, that the breeding season of our sheep 
in India is, for all practical puiposes, coiiflned 
to the cold autumn months ; practically no breed- 
ing is done at all during the heat of the summer. 

There is little factual knowdedge concerning 
the effect of other climatic factors on the animal 
organism. However, it has been proved that 
the length of day,' that is, the amount of light 
to which the body is exposed each twentyfour 
hours, affects the reproductive organs. This 
fact has been put to commercial use in the case 
of poultry where the sup|)ly of electricity is 
cheap. In northern climates, due to the short- 
ness of the winter days, the want of sufficient 
sunlight has been made good with electric light 
installed in the hen house and the increase in 
egg production has more, than compensated 
for the cost. 

It is maintained by many tliat growth and 
development are directly affected by humidity 
but as yet we have no irrefutable evidence to 
support the supposition. It is conceivable 
that such may be the case, but it is far more 
probable that the undoubted fact that cattle in 



temperatures are detrimental to the fertility 
of the female. In the experiment carried out at 
Singapore already referred to, it was found that 
the cows maintained in air-conditioned barns 
were more easily put in calf, some 58 per cent 
of them conceiving within five months’ time, 
while only about 25 per cent of those in the 
outside barn did so. The effect, however, on 
the male is even greater than that on the female. 
In a study of the breeding efficiency of aged 


humid climates are small and undeveloped is 
due to the effect of agricultural practice rather 
than the direct effect of humidity upon 
the animal. Thus, in such districts rice is 
invariably grown and as the cattle have to live 
mostly upon the by-products of that crop, it is 
here, possibly, that the limiting factor lies. 
That, however, would give no reason for the 
degeneration, i.e. the loss of vigour and weight 
which is said to affect healthy animals imported. 
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LIEUT.-COLONEL W. S. READ, P.V.S. 


AN APPRECIATION 


§ IEUT.-COLONEL William Stanley Eead, 
P.V.S., Superintendent of the Govern- 
ment Livestock Farm, Hissar, Punjab, who 
proceeded on leave preparatory to retirement 
last year, came of an East-Anglian family of 
soldiers and farmers and was educated privately 
and at Cambridge University. 

A keen Territorial soldier, he mobili^ied with 
his unit, The 25th (Cyclist) Battn., The London 
Eegiment, at the outbreak of the Great War 
1914-18, and after active service in Europe 
came to India in 1916. After further active 
service on the Forth-West Frontier he joined 
the Military Farms Department. On the 
conclusion of hostilities, the Punjab Govern- 
ment ofiered him an appointment in the Civil 
Veterinary Department, which he accepted. 

He joined the Government Cattle (now 
Livestock) Farm, Hissar in November, 1919, 
and after a few years as Deputy Superintendent, 
was promoted to Assistant Superintendent and 
subsequently to Superintendent of the Institu- 
tion, He served continuously ' at Hissar for 
over 20 years. 

During his tenure at Hissar, Colonel Eead 
initiated many improvements of a permanent 
nature, notably the drafting of the scheme which 
increased the output of pedigree bulls from 300 
to 600 per annum, the rectangulation of 5,000 
acres of irrigated land, the ‘ wat-bandi ’ scheme 
covering 40,000 acres to prevent soil erosion 
and improve grazing. . He was greatly interested 
in fodder crop experimentation and in addition 
to introducing new crops, initiated and carried 
out the work which proved that sunflower 
(HeliantJius annum) could be grown throughout 
the year in Northern India, irrespective of 
season, as a fodder and oilseed crop. 

In addition to being a keen practical crop and 
livestock farmer, Colonel Eead was a skilled 
mechanic and held a certificate in diesel- 
engineering from one of the largest agricultural 
engineering works in England. He also 
designed the SA3 (Hissar) animal-drawn plough, 
especially for Indian conditions^, now manu- 
factured by Messrs Eanaomes, Sims Sc Jefleries 
Ltd. 


Colonel Eead was for many years a member 
of various committees of the Imperial Council 
of Agricultural Eesearch and a member of 
the Central Fodder and Grazing Committee, 
where his sound practical knowledge of fodder, 
grazing, wool, and erosion was of great value. 
He was also a member of the Board of Economic 
Inquiry, Punjab, and assisted in many valuable 
Economic Surveys. He was a regular contri- 
butor of thoughtful articles to such journals as 
Agriculture <& Livestock in India and Indian 
Farming. He was the author of many useful 
Departmental Bulletins, and also of A History 
and Guide to the Government Cattle Farm, 
Hissar, a work which involved many years of 
patient labour in tracing the history of the 
Institution from 1805. 

He will, perhaps, always be remembered for 
his study of the Angora goat and Mohair 
industry, and his conviction that a highly 
remunerative agro-industry could be establisbed ' 
in Northern India by reviving breeding of the 
pure Angora goat in the northern foot-hills. 
In 1939, the Government of India ^ent him to 
South Africa on deputation to investigate, 
and report on the possibilities of starting 
a Mohair industry in India, and his observa- 
tions there convinced him of the soundness of 
his theories. He purchased and brought back 
to India, entirely at his own expense, a highly 
pedigreed Angora goat buck (Mortimer). He 
subsequently lent this animal free of charge to 
the Punjab Government in order that the 
initial experimental work might be carried on 
in spite of the War. With funds provided 
jointly by the Imperial Council of Agricultural 
Eesearch and the Punjab Government, experi- 
mental breeding by mating this buck with white 
Himalayan goats (the degenerated descendants 
of the original Angora goat) was commenced 
at Hissar, and the work so far carried out 
clearly indicates that the valuable textile fibre 
known as ‘ mohair’ can be produced in Northern 
India. 

Colonel Head’s military history did not end 
with Ms appointment to the Civil Veterinary 
Department in 1919. Between the two wars, 
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lie was a keen member of tke Punjab Light and was posted to the E.I.A.S.C. Within two 
Horse, and held a commission in the Army in years he was commanding a large Eeserve Base 
India Eeserve of Officers. He is also the holder Supply Depot with the rank of Lieut.-Colonel. 
of the Territorial Efficiency medal with bar. Inl942,he was invited to transfer to the Military 
Early in 1940, as a Eeserve Officer, he was Farms Department, then rapidly expanding to 
recalled to the Indian Army for World War II, meet the heavy demands of total War.— P.H.N. 


WORLD LEVELS OF FOOD CONSUMPTION 


T he cumulative effect of subnormal diet is commented upon in the third 
quarterly world food appraisal for 1946-47 by the Food appraisal for 
1946-47 by the Food and Agriculture Organization of the United Nations 
(FAO). Nutrition and health, says the report, are little better than in 1945-46 ; 
in some countries worse. Many people have been living for five or six years 
on a subnormal diet and the cumulative effects are now becoming apparent — 
increasing incidence of hunger oedema, anaemia, and vitamin deficiency diseases. 

The food appraisal contains a table showing estimated calory consumption 
levels by countries this year compared with pre-war levels. 

Parts of India, parts of China, Malaya, parts of Manchuria, Eoumania, 
Austria and Germany in 1946-47 have estimated consumption levels less than 
80 per cent of pre-war diet. 

Korea, the Philippines, parts of India, Java, parts of China, Algeria, Tunisia, 
Portugal, French Morocco, Greece, parts of Manchuria, Italy, Spain, Hungary, 
USSE, Bulgaria, Yugoslavia, Belgium, Uruguay, Cuba> Finland, Netherlands, 
United Kingdom, France, Switzerland and Norway have estimated 1946-47 
consumption levels 80-95 per cent of their pre-war diet. 

Mexico, Colombia, Iraq, Iran, Central America, Peru, Indo-China, Siam, 
Caribbean area, Egypt, Tropical Africa, Burma, South Africa, Syria and 
Lebanon, Chile, Brazil, Palestine, Turkey, Czechoslovakia, Paraguay, Sweden, 
Canada, Australia, Ireland, Denmark, United States of America, Argentine, 
and New Zealand have estimated 1946-47 consumption levels over 95 per cent 
of their pre-war diet . — Dominion Department of Agriculture, Canada, February 
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2. Polyploidy in strawberry showing increase in frui: 
following an increase in chromosome numbers. 


Fig. 1. Diagram illustrating 
polyploidy. 

A — diploid, B — polyploid. 


Fig. 3. The mechanism of 
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NEW PLANTS FOR OLD 

M. S. RANDHAWA ' 


P LANT breeders have made a great 
contribution to human prosperitj by 
developing improved varieties of crops* 
The plant geneticist has made two ears of corn 
to grow in the place of on%, and in some cases 
these Ipo ears are also better in quality. It has 
been generally realized that one of the cheapest 
yet permanent means of improving plants or 
animals, is by breeding better types. The 
advantages of superior varieties of crops are 
that they are better in productivity, have more 
uniform and attractive market produce, and 
they have such agricultural attributes as earli- 
ness, higher yield, uniform maturity and greater 
resistance to disease. By placing improved 
varieties of sugarcane, cotton and wheat in the 
hands of the cultivator, the Indian Council 
of Agricultural Eesearch has materially en- 
hanced the wealth of the country. The 
improved sugarcanes alone have checked a 
drain of crores of rupees to foreign countries. 
The Pusa and Lyallpur wheats have appreciably 
increased the food supply of the country and 
improved varieties of cotton have provided 
higher yields. 

How are new crops produced ? Let us probe 
into the mysteries of plant breeding by examin- 
ing our common garden annuals. 

The gardening history of our familiar flower- 
ing annuals is very interesting and reveals how 
the explorers, naturalists, gardeners, florists and 
botanists of England, Germany, Holland, 
France, and the U.S.A. worked hard in dis- 
covering, acclimatizing and hybridizing various 
varieties of Dahlias, Asters, Sweet Peas, 
Verbenas, and Phloxes, which we in India 


M. S. RANDHAWA, m.sc., f.n.i., i.o.s., at present 
Deputy Commissioner, Delhi, was Secretary to the 
Imperial Council of Agricultural Research. A 
reputed scientist, keenly interested in rural uplift, 
he is a prolific writer on such diverse topics as art, 
bioaesthetics, tree plantation, etc. 


collectively call English flowers. The common 
Phlox is a native of Texas, U.S.A., and was 
discovered by Drummond, an American botanist 
after whom it is called Phlox Drmnmondi, 
Sweet Pea was introduced in England from 
Italy in 1699 when Franciscus Cupani, an 
Italian monk sent some seeds to a Dr Uvedale 
of Enfield, The Garden Stock is found wild 
even now in the Isle of Wight, and has been 
grown in the gardens of Europe and England 
from early times. 

However, it is the history of Asters and 
Dahlias which reads like a romance and also 
sheds light on the origin of new varieties. A 
single flowered Aster belonging to the species 
OulUstephus cMnensia (Family : Compositae) 
grows wild in the rocky hills of Northern China. 
It is an annual with a thin rosette of spreading 
branches, and the flowers are yellow in the 
centre and violet blue at sides with yellow 
hermaphrodite disc florets and violet blue 
female ray florets. Seeds were sent to Germany 
from China inlT28 A.D. where it yielded violet, 
red, and white varieties. By the end of 
eighteenth century, rose, lilac, blue, and purple 
colours had also appeared. A true yellow 
appeared recently. Subsequent variations have 
mainly concerned the form and size of flowers. 

The common Dahlia was discovered by the 
German naturalist Von Humboldt in Mexico 
in 1789. In that year he sent two plants one 
with purple and the other with rose-coloured 
flowers to the court of the Spanish King at 
Madrid. From there it was imported into 
England by the Marchioness of Bute, the wife 
of the British Ambassador in 1804. In the 
same year Humboldt sent its seeds to Berlin 
and Paris. From 1804 a phenomenal change 
took place in the development of the Dahlia 
and numerous variations of form and colour 
arose at a rate without parallel in the history 
of domesticated plants. In 1806 the Berlin 
Botanical Garden reported 55 single and 
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semi-double varieties. In 1808 practically all 
colours were obtained including new patterns as 
dark eyes and red-ringed discs. In 1830 a Swiss 
amateur reported 1500 varieties. Soon after 
Pompon and CactUvS varieties appeared. Now 
we hear about Tree Dahlias with plants 16 ft. 
high producing panicles of flowers over two 
feet across. Thus ends the story of the two 
original s|)ecies of Dahlias, the crimson Dahlia 
coccinea and the yellow Dahlia variabilis^ 
though it has by no means closed, and the 
number of varieties will go on swelling through 
mutations and hybridization. In India Dahlia 
was introduced most probably in 1865 A.D. 

Cells and chromosomes 

As houses are made of bricks, similarly bodies 
whether of plants or animals, are made of 
certain units called cells. Each cell contains a 
denser central part called the nucleus and 
granular viscid living matter called cytoplasm, 
and this, in its turn, is surrounded by a cell- wall 
which maintains the cell’s entity. the 

various parts of the cell have particular func- 
tions to perform, the nucleus is the most 
important from the standpoint of heredity. 
The nucleus contains a fixed number of rod-like 
bodies called chromosomes, which are evident 
only at the time of ceil division. The number 
of chromosomes is fixed for each species. Thus 
the number of chromosomes in man, potatoes, 
and common wheat is 48 and if you take a cell 
from any part of a European, a Chinese or a 
Negro you will find the same number. The cells 
of Adolf Hitler contained the same number of 
chromosomes as those of a Zulu from Africa. 
The number of chromosomes in onions is 16, 
in maize 20, and in rice 24. 

Two types of cell-division take place in both 
plants and animals, one of which is called 
' Ordinary Division ’ and the other t Reduction 
Division’. ..Ordinary division takes place in 
cells of the body, and that is how growth takes 
place. In this the chromosomes split longi- 
tudinally in equal halves so that each daughter 
cell contains the same number of chromosomes 
as the parent cell. Reduction division takes 
place in reproductive cells and in this operation 
half the chromosomes go bodily in one gamete- 
mother-cell and the remaining half in the other. 
Thus eggs and sperm cells contain half the 
number of chromosomes of a body cell^ the 
reproductive cells of man have 24 chromo- 
somes, of rice 12, and of maize 10. 'When 
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they mate together the normal number of the 
species is restored. This is a very sensible 
device, for it prevents the duplication of the 
number of chromosomes which will go on 
increasing in geometrical progression if there 
were no reduction division. However, this 
mechanism some times fails and we do get 
duplication or triplication of chromosomes 
resulting in giant varieties. This phenomenon 
is called polyploidy (Figs. 1 and 2), 

Genes 

Ail the characters of an individual are re- 
presented in its chromosomes in a condensed 
form, e.g. the colour of eyes, the shape of nose 
the colour of skin, the colour of hair in man, 
and the eolour and form of flowers in,;' plants. 
These chromosomes are the bearers- of heredi- 
tary characters and represent a macrocosm 
within a microcosm. The chromosomes are 
thread-like, and they have specific regions 
which are concerned with the development 
of particular characters of a species. These 
regions are infinitely minute and are known as 
^ Genes The genes are the atoms of heredity. 
There may exist one or few or several genes for 
a. character. 

Linkage and crossing over 

It has been found that certain characters are 
inherited together in a group, e.g. black body 
colour and vestigial wings in Drosophila, What 
is the meaning of this phenomenon of linkage 
(Fig. 3) ? Morgan, an American , biologist, 
explains that this is due to the presence of both 
the factors for black body colour and vestigial 
wings in the same chromosome, that is why 
they go together. However, these factors do 
not always go together, though they are linked 
in the same chromosome. We find a definite 
percentage of fruit flies with black body and 
normal wings and grey body and vestigial wings. 
What is the explanation of this crossing over 
of characters located in different chromosomes ? 
Morgan explains that at a certain stage the 
chromosomes come in contact with each other 
and interchange definite sections from the point 
of contact. This crossing over takes place with 
greater frequency in the case of factors which 
are situated at the ends of chromosomes widely 
separated from each other, as compared with 
factors which are situated more close together. 
From the frequency of this crossing over, 
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Morgan and his co-workers Muller and Bridges, 
have been able to locate the different factors in 
Drosophila, and have mapped its chromosomes. 
Tills work of Morgan will ever remain a classic 
and is as important as Newton’s discovery of 
gravitation. 

What is the cause of variation and what is 
the mechanism of the changes which occur in 
. the reproductive cells of flowering plants ? 
How do we get double-flowered purple-mauve 
Asters, and double pink Dahlias from original 
single varieties with inelegant colours ? What 
is the cause of the origin of pink, and blue 
dowers of Sweet Peas from ugly purple bicolour 
flowers of the ancestral plant ? The cause and 
mechanism of all this change is the same which 
resulted in the evolution of man himself from 
hairy ape-like ancestors, -and of horses from 
four-footed sheep-like ancestors. The cause of 
’Variation and the mechanism of its inheritance 
in the plants and animals is more or less the 
same, and before you learn how we get new 
plants from old, it is essential to understand 
certain primary facts of Biology. 




Sex in plants 

In plants also we find male and female sexes 
as in animals (Fig. 4). In some primitive plants 
like the ferns, Cycas, and the Chinese Maiden- 
hair Tree, Ginkgo, we find living motile sperms 
which are produced from the pollen and actively 
swim about in drops of water is in animals. 
In flowering' plants this motility is lost and the 
male element is merely a mass of living matter 
or only a nucleus. The egg which becomes the 
embryo is securely enclosed in an ovule, which 
after fertilization becomes the seed. The ovule 
or a mass of ovules are securely enclosed in a 
folded leaf-iike structure which is called the 
ovary and whose upper part, called the stigma, 
receives the pollen-grain by wind, or through 
the agency of bees and butterflies that come to 
suck honey from nectaries at the base of anthers 
and the ovary. The pollen-grains, which are 
produced in sac-like structures called anthers, 
germinate on the stigma and produce a long 
tubular structure which penetrates the stigma, 
and carries the xnale nucleus through the folds 
of the ovule to the egg-ceii which it fertilizes. 
The fertilized egg becomes the embryo, the 
ovule becomes a seed, and the ovary and its 
lower i)art swells up and becomes juicy and 
fleshy, thus producing a fruit. 


In some trees the sexes are entirely separate, 
there are male trees which produce male flowers 
only and there are female trees which produce 
female flowers only, as in the case of papaya 
and date palm. In castor-oii plant the male and 
female flowers are found in the same plant, the 
female flowers at the bottom of the stalk, and 
the male at the top. Similarly, in maize plant 
the male flowers are found at the top and the 
female flowers which develo[> into tk* cob are 
found below. In most plants however the male 
and female parts, the stamens and the jnstii 
(the ovule containing ovary) are found in the 
same flower and such flowers are bisexual. In 
these bisexual flowers, the anthers and the 
ovule mature at the same time, the male cells 
of the same flower may fertilize the eggs in the 
ovules of the ovary, and such flowers are called 
self-fertilizing. Thus wheat and peas are self- 
fertilized. In most of the plants with herma- 
phrodite flowers the stamens and pistils mature 
at an interval and so self-fertilization is pre- 
cluded, and cross-poilinaiioji takes place through 
the agency of wind or insects. Thus crops like 
maize, hajra, mrson, toria and vegetables such 
as cabbage and cauliflower are extensively 
cross-pollinated and are almost totally self- 
sterile. 

Variations and new plants 

We find variations in all plants and animals. 
In fact we find so many variations even in the 
same tree that it is diflieult to find two exactly 
similar leaves. Variations are of two types : 
those which are inherited and those which are 
not inherited. The latter are of no importance 
and are the result of environmental factors. 
Thus you may manure a plant heavily and its 
leaves may become bigger but the colour^ size 
and form of flowers will remain the same. On 
the other hand some sadden change may take 
place in its chromosomes, in their number or “ 
chemical or physical constitution, thus resulting 
in double flowers or colour change. Such a 
variation is inherited. Where a variation 
results spontaneously due to spontaneous gene 
change in the chromosomes it is called a ' Gene 
Mutation h This is not due to direct eflect of 
cultivation, nor is it due to hybridization. Thus 
a pink-flowered variety may give rise to a white- 
flowered form. Most of the new forms of 
flowering plants have resulted from gene 
mutations, and it is not unlikely that our own 
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species Bomo safiem originated in tke same 
way by a cbain of gene mutations occurring in 
tbe cliromosomes of bipedal antbropoid apes. 

Mutations 

Mutations are tbe most important events in 
the organic world and occur for all Mnds of 
characters and are of diferent degrees— strong 
and Weak, good and bad. Benign mutations 
enable a species to maintain itself better and 
survive in the struggle for existence. From an 
agricultural standpoint, beneficial mutations 
would be those which would increase or improve 
productive capacity, disease-resistance, more 
attractive colouration of the petals, larger size 
of flowers, etc. of a plant. During the course of 
milleniums that the cultivated and wild plants 
have survived, countless mutations have 
occurred and are occurring. These have helped 
to increase the variations of all kinds in species 
of plants. 

Some examples of agriculturally useful muta- 
tions in crop plants may be cited. In the Central 
Provinces a farmer found a new type of grain in 
his ordinary gram. It was more or less round 
like a pea {mutar) and had light orange coat 
colour. He multiplied the new type and found 
that it fetched better price in the market due to 
its attractive colour and better parching quality. 
Here is a case where a mutation proved agri- 
culturally useful. Another farmer in the same 
province found a green grain of gram in the 
field of ordinary gram. The grains of this gram 
are green unlike those of ordinary gram ; and 
the husk is also green. The green gram fetches 
higher price due to its unusual appearance and 
due to the fact that green colour makes people 
feel that they are using unripe grains. Both 
these variations arose as mutations. Recently 
mutation affecting the growth habit in chilli 
was discovered by Dr Deshpande at the Indian 
Agricultural Research Institute (Fig. 5). 
The mutant plant has short branches and 
compact habit of growth. The fruits are borne 
in clusters. The plant is smaller than the 
ordinary plant, and, therefore, it should be 
possible to grow more plants per acre, increasing 
the yield considerably. Sometimes certain 
mutations occur which help to distinguish one 
improved variety from another. In an improved 
variety of tobacco, NJ. 5, which has pink 
flowers, a mutation arose which had white 
flowers. Since ordinary varieties of tobacco 
have pink or pinkish flowers the white flowered 


mutation would greatly help in distinguishing 
mixtures of ordinary tobacco plants. 

Cause of mutation 

What is the cause of mutations ? Can we 
induce mutations ? There must be numerous 
causes which induce mutations and their study 
is of very great importance. Once we master 
the causes, we will be able to induce mutations 
experimentally, and thus we will be able to 
control and direct the evolution of domesticated 
plants and animals, including that of our own 
species. Muller has found that X-rays increase 
the rate of mutations in Drosophila, The rate 
of mutations in Antirrhinum is considerably 
accelerated by the use of X-rays, chemicals and 
heat. Baur discovered that in Antirrhinum 
many mutations were found in the year follow- 
ing X-ray treatment as had occurred in the 
whole of previous twelve years. 

Polyploidy 

Apart from gene mutations which we have 
already discussed above ‘ Polyploidy ^ is another 
fruitful source of new varieties and species of 
domesticated plants. .Some times it happens 
that the chromosome complement of egg cells 
of plants does not get reduced. In such cases 
when fertilization occurs we get an embryo with 
three times the number of chromosomes of the 
parent plant. Such plants are called ' Triploids. ' 
Triploids are common among plants which are 
vegetatively reproduced by means of bulbs, 
corms, and tubers or cuttings, grafting or 
budding. Most of the Japanese double cherries 
are triploids. These are highly sterile and 
produce only flowers and no fruit. As they do 
not exhaust their energy in the production of 
heavy crops of fruit, they flower profusely from 
year to year. 

Some times reduction division fails both in 
the male and female apparatus of reproduction 
and the plant which results has double the 
number of chromosomes of the parent plant. 
Such plants are called ' Tetraploids If the 
same story is repeated again, the number of 
chromosomes is quadrupled and the plant 
resulting is called 'Octaploid'. There is a 
tetraploid race of Primula sinensis with 48 
chromosomes, while the usual number for the 
species is 24 only. We also get ' Octaploids ’ 
among plants from Tetraploids. Dahlia varia- 
hilis, with its wide range of colour, is an octaploid 
which arose in Nature from hybridization 
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between two types of tetrapioid species foliowed 
by cbroinosoine duplication. 

Increase in tlie number of cbromosomes is 
usually followed by increase in tiic size of 
dowers, and in some cases of fruit also. Thus 
the tetrapioid forms of Primula smensis, 
Campanula, the triploid Tulips and Hyacinths, 
the tetrapioid pears, and ootapioid garden 
strawberries are much larger than the corres- 
ponding diploid forms (Fig. 2). 

As polyploidy usually results in increase in 
size, it has great importance in raising new types 
of flowers and fruits. Can it be experimentally 
induced ? Yes. Any chemical which inhibits 
spindle formation in reduction-cell-division will 
lead to doubling of chromosomes. Colchicine 
is a drug of this type (Fig. 6). Nebei and Tuttle 
have obtained tetraploids in tomato, marigold 
and Dianihm by the application of 0'4 per 
cent solution of colchicine in cotyledon stage. 
This resulted in the production of tetrapioid 
shoots. This is a very important discovery 
and its application on a wider scale will result 
in the production of many new types of plants 
(Figs. 7, 8 and 9). 

Hybridization 

In the seclusion of an obscure monastery at 
Brunn in Austria, Gregor Mendel, an Austrian 
monk was quietly unravelling the mystery of 
hybridization and discovered his famous laws 
of heredity. After eight years’ systematic work 
on the common garden pea, Fisum sativum, he 
published Ms findings in 1865, in an unknown 
local journal of science. This paper on wMch 
the whole foundation of the modern science of 
Genetics is laid remained unnoticed for years 
till 1900 when De Vries and other botanists 
rediscovered the laws of heredity on their own. 

To illustrate MendeFs law of heredity let us 
take the case of the common plant Marvel of 
Peru {MiraUlis jalapa). By crossing a red 
with a white flower, we get a hybrid with pink 
fiowers. In the second generation we get 25 
per cent reds, 25 per cent whites, and 50 per 
cent pinks. While the reds and wMtes breed 
true and produce red and white fiowers 
respectively in the third generation, the pinks 
segregate again in the MendeHan ratio given 
above. This is explained diagrammatically in 
Fig. 10. 

The colour which prevails in the first genera- 
tion is called ' Dominant Thus in this case red 
colour is ‘Dominant and white is * Eecessive 


Thus in man, curly hairs are dominant and 
straight hair recessive, and brown eyes are 
dominant and blue eyes recessive. On the other 
hand in the cattle hornless condition is dominant 
to horned, and black colour is dominant to 
blue in pigeons. 

Hybridization merely results in mingling of 
chromosomes of two different species (Figs. 11, 
12 and 13). It is merely the reshuffling of the 
same set of cards and not the introduction of 
new cards. New cards are only introduced by 
gene mutations and hybridization merely ensures 
a new combination. Even this has given rise 
to new races of cultivated plants, as in Rhodo' 
dendron, Iris, Vitis, and Rubus. New characters 
are produced as a result of gene mutation and 
are presented in the form of new combinations 
by hybridization. It is thus that in Sweet Pea 
(Lathyrus odoratus) numerous varieties have 
arisen from a single wild species with purple 
bicoloured flowers. The same is the case with 
our other familiar garden plants. 

When a plant breeder is assigned the task of 
improving a crop, he immediately exploits the 
misting variability in a crop plant. By under- 
taking selection of the desirable inchviduals, the 
required improvement is brought about. Some- 
times it so happens that in the variety under 
improvement, not ail the desirable characters 
are present, and therefore, with respect to the 
character lacking, no improvement is possible. 
In such cases the plant breeder resorts to 
hybridization of the variety under improvement, 
with another in wMch the required character 
is present, although the latter may not be 
suitable from other view points. We may 
enumerate a few instances. 

Sugarcane : Most of the sugarcanes grown at 
present throughout India consist of synthetic 
varieties. These have been obtained by 
hybridization within different species or between 
well-known varieties. The original varieties 
of canes in India such as Paunda or North 
India, Pundia of Bombay and Poovan of South 
India were good cane varieties but had certain 
defects. Botanicaily these varieties are now 
known as SaccJiaruni Barberi and because they 
have thicker stems than the wild cane 
S.spontaneum, they are generally known as thick 
canes. Thick canes are higher in sugar content, 
but are susceptible to many diseases, and 
because of their softer rind are also attacked 
by wild animals like pigs and jackals. On the 
other hand, the wild cane (the weed known 
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generally as leans) is very hardy and resistant 
to various diseases. The hybridization of sugar- 
cane with the wild and other thick cane species, 
S. qfficimrum, has resulted in the succession of 
an extensive array of better and better sugar- 
cane varieties developed by Sir T. S. Venkat- 
ramau at the Sugarcane Breeding Station, 
Coimbatore, Madras, during the last 30 years. 
At present the two sugarcane strains Co;419 and 
Co.421 bid fair to become universal varieties in 
India. We may illustrate the behaviour of 
Go.41!) which has on an average yield from 56 
to GO tons per acre. The cost per ton of sugar- 
cane^ produced by Co.419 comes to about 
Rs. 6 as compared to the cost of Bs. 8 to 9 
per ton of such previous, famous varieties as 
247B (J247) and P.O.J.2728. This cane adapts 
Rse f to varying conditions of soils and climate. 
Co.419 produced from a cross between P.O.J. 
2827 and Co.290, two of the most famous 
varieties of the world, has been found to be 
more suitable for Southern India. The other 
variety, Co.412, has found favour in the Puniab 
and the United Provinces. 

Cotton : In the southern part of Bombay a 
cotton breeder selected two strains of cotton 
and named them Dharwar-I and Dharwar-II. 
The former was superior in various agricultural 
characters over the local variety, but was 
susceptible to Fusarinm, a disease which causes 
wilting of the plants in the fields. The other 
variety, D-II was, however, resistant to the 
disease to a very high degree under field condi- 
tions, although in other agricultural characters 
It was not so good as Dharwar-I. The cotton 
breeder crossed these two strains and obtained 


a synthetic type which combined the desirable 
characters of Dharwar-I and the field resistance 
of Dharwar-II. The new type has spread over 
almost the entire area of seven lacs of. acres in 
the Bombay-Karnatak. This synthetic variety 
was named Jaywant, i.e. victorious. 

Hybrid vigour 

Skhll and East discovered that inbreeding 
of maize sejiarated this highly heterozygous 
plant into a number of pure lines, and these 
inbreds were invariably poor in vigour and 
yield as compared to the original open-pollinated 
variety from which they were derived. How- 
ever when the inbreds were crossed among 
themselves vigorous Pi hybrids were produced 
which far exceeded the yield of the original 
variety. The yield increases obtained in the 
U.S.A. are 40 per cent or more. Besides maize, 
agricultural utilization of hybrid vigour is 
possible in tomatoes and the egg-plant. 

Conclusion 

Thus through the efforts of geneticists and 
plant breeders who have made not only two 
ears grow in place of one, but also two bigger 
ears, we are moving towards the Age of Plenty. 
They are making use of gene mutations, poly- 
ploidy and hybridization and thus forcing the 
rate of evolution of domesticated plants and 
animals. Time will come when we will be able 
to control these processes, and will thus be 
able to control the destiny of our own species 
ultimately. 
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THE BUREAU OF PLANT PROTECTION AND QUARAN- 
TINES OF THE GOVERNMENT OF INDIA 

By Y. RAMACHANDRA RAO 


F rom the geological evidence recorded in 
the stratified rocks, it is apparent that the 
beginnings of animal and plant life on 
earth would date back to millions of years ago, 
in the course of which the modern forms of 
animals and plants were gradually evolved and 
.„became distributed in the various parts of the 
world. Their relative abundance in the diffepnt 
climatic regions was naturally determine^ 
bv the action and reaction of various climatic 
and biological factors, leading ultimately to 
their reaching a state of static ec^uilibrium. 
With the appearance, however, of Man^ on 
the scene, with his powers of using various 
natural forces to his own advantage,, tliis 
balance was rudely upset. This was specially 
the case, when he began to grow various kinds 
of crops on a large scale. Thereby not only 
was the natural vegetation of the ax*ea displaced, 
but facilities were provided for the abnormal 
increase of various insects and fungi attacking 
these crops. Moreover, fiourishmg patches 
of green crops situated in the midst of com- 
paratively barren stretches would naturally 
serve as an attraction for swarms of locusts 
and bands of birds and wild animals. 

Again, with the progress of trade and 
commerce, a regular intercourse ^developed 
between distant countries, wherefrom there 
were opportunities for the purposeful im- 
portation of foreign plants, and animals as 
well as of the unwitting introduction of pests 
and diseases from outside. In a good many 
cases, the new entrants, though known to be 
of little importance in their original homes, 
were found to exhibit an unusual degree of 
vitality or virulence in their new environrnents. 
As examples may be cited the rabbit in 
Australia, the mongoose in the West India, 
various plant plagues such as prickly-pear 
and lantana, and scale insects like the San 
Jose and Fluted Scales. 


Bao Bahabuk Y. BAMACHANDBA BAO is 
Deputy Director, Bureau of Plant Protection and 
Quarantines, Department of Agriculture, New Delhi. 
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‘ Such, happenings have served to create 
serious problems all over the world, but these 
have been, solved to a great extent by appro- 
priate action based on soientifio investigations. 
In India, a great advance has been made at 
the Centraf and Provincial Agricultural 
Research Institutes and Colleges in the study 
of the bionomics of several indigenous or 
imported insect pests and pathogenic organisms 
and in methods of controlling them. Some 
of the control measures have also been demon- 
strated on the fields of cultivators,- as far as 
possible. In the absence, however, of the 
staff and equipment needed for undertaking 
control measures on a field scale, no- large 
country-wide campaigns have, in general, 
been undertaken, and, as shown by the Famine 
Inquiry Commission of 1945, this will only 
be possible after the organization of a special 
plant protection service at the Centre as well 
as in every province of India. Such a potentia- 
lity has been well-exemplified by the remarkable 
success obtained in the control of locusts 
by the organizations set np by the Government 
of India and some local administrations during 
recent years. 

With the rapid development of world-wide 
air services, distances have shrunk enormously, 
and the need for taking stringent precautionary 
measures has ‘become greater than ever ^in 
regard to the prevention of ingress of foreign 
pests and diseases by the establishment _ of 
quarantine stations at all important points 
of entry into India by sea, air and land. It 
was with the object of filling some of these 
needs that a Bureau of Plant Protection and 
Quarantines has recently been established in 
the Department of Agriculture of the Govern- 
ment of India, 

The Bureau has just begun to function, 
and in view of the various difficulties in procur- 
ing 'the required equipment and in the in- 
herent delays in the recruitment of proper 
stag, it cannot bo expected to be working at 
full strength immediately,, but the following 
is an outline of the main functions it might 
tdtimately be expected to fulfil. 
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Organization of field campaigns against tion Organization is designed to assist provinces 
pests and diseases and States in organizing control work against 

The necessity of arranging for an effective tke more serioas pests and diseases mentioned 

control of pests and diseases of crops would above as a part of tke programme of grow 

be realized when it is seen that, according to i^ore food campaign of the Government of 
computations made in the United States of ^ _ 

America and in Canada, on an average, about While a good many of pests and diseases are 
ten per cent of the yield is destroyed every only of local distribution and are thus of purely 
year by insect agency alone, without taking provincial importance, there are others like 
fungus diseases into account. In India due locusts which are capable of migrating from 
to climatic conditions, insects and fungi province to province. In such cases, an all- 
reproduce more quickly and the losses in crop India agency is needed for keeping in touch 
yields are, therefore, heavier. Unless the with the migrations of swarms and organizing 
losses suffered in this way by the agriculturist requisite control measures where necessary. So 
are checked by effective measures of plant as the desert locust is concerned, it has been 
protection, the increases in yield obtained possible to give warnings in time to provinces 
by various means such as better cultivation, likely to be affected so as to enable them to be 
better manuring and better seed, would be prepared against an invasion. In a similar way, 

nullified to a considerable extent. It was should also be possible as a result of appro- 

obviously in view of this that the recent priate studies, to give prior warnings about 
Famine Commission recommended that plant other migratory pests such as Army- worms, 
protection should be considered an important field-rats^ and migratory birds, and also about 
method of increasing food production. A likelihood of the appearance of air-borne 
few examples of the immense losses caused pl^ut diseases. In case such outbreaks flare 
by pests and diseases in India may be given. effective action can only be taken if the 

The JSelminthosponum disease of paddy was, efforts of all affected areas are coordinated by 
individually, one of a major causes of the serious ^ Central Organization, 
shortage of the aman crop of 1942-4:3, which 

was itself an important factor in bringing about Prevention of entry into India of foreign 
the Bengal Famine. The Red-rot of sugar- pests and diseases of plants 
cane frequently causes a serious deficit of sugar As is well-known, some foreign insects have 
production, as, for instance, had happened in already established themselves in India having 
Bihar and United Provinces in 1938-39. Such gained an entry along with imported plant 
losses can be averted, if there exists an orga- material. For example, the San Jose Scale, the 
nization capable of detecting the epidemic in Codling Moth, the Fluted Scale (/cer^G; 2 ^wcAa,n), 
the earlier years and promptly weeding out the and the Woolly Aphis of apple, * have since 
diseased setts in time. Smuts and bunts of their introduction caused an aggregate damage 
cereal grains cause a loss of about three million worth crores of rupees. It is, therefore, impera- 
tons of grain per annum, which can be preven- tive that a strict system of quarantines should 
ted to a considerable extent by the simple be enforced to prevent the entry of scores of 
measure of using dressings of sulphur or other other dangerous insect pests, such as the Potato 
fungicides before sowing the seed. Several Beetle, the Cotton Boll Weevil, the Mediterra- 
fruit pests, e.g, the Codling Moth, the Citrus nean Fruit Fly, the Tobacco Bphestia, and 
White Fly and the Citrus Paylla, and the Hairy the Wheat Stem Fly, and plant diseases like 
Caterpillar, are reducing the yields of fruit the Potato Wart disease, the Panama disease 
orchards by 50 to 80 per cent. This can be of bannana, the Fiji disease of sugarcane, etc. 
prevented* by a timely application of sprays. One of the main functions of the new Bureau 
The^ locust has, in the past, brought about would be the setting up of up-to-date quaran- 
famines, and the effective control of this menace tine stations at the main ports of entry by air 
achieved during the present cycle, may be taken and water and at the main frontier stations 
as a fine example of the great potentialities of along the land routes. All plants and plant 
a well-organized Plant Protection Service. The products likely to bring in any such infestation 
control of pests and diseases is a provincial will be carefully examined, a record will be 
responsibility, and the Central Plant Protec- made of the pests and diseases intercepted and 
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the imported material will be fumigated 
thorougMy before being allowed entry, or 
perhaps destroyed, if considered to be of a 
too dangerous type. 

Regulation of inter^provineial move^ 

ments of plants 

At present some of the imported pests, such 
as the San Jose and Eluted Scales, the Wheat 
Eurygaster Bug and the Codling Moth, are yet 
confined to particular areas or provinces, and it 
is essential that their spread into other parts 
of India should be prevented. The Bureau will 
arrange, with the cooperation of the affected 
provinces, for the regulation of inter-provincial 
movements of plants to safeguard the entry of 
such pests and diseases into new areas. 

Introduction and utilization of useful 

parasites and predators 

As is well-known, the biological control of 
various noxious insects and weeds of foreign 
origin was first effected in the United States of 
America, by the introduction of their specific 
natural enemies —insect parasites or predators 
or parasitic fungi. One of the classic instances 
of such successful work is the control of the 
Fluted Scale {leery a purchasi) by the imported 
Ladybird {RodoUa cardinalis ) — a method which 
is now being followed in India with similar 
e£S.cacy under a coordinated scheme under the 
super- vision of the new Bureau. 

In some cases, however, it has been found in 
America and elsewhere that the natural enemies 
introduced might, after exterminating a parti- 
cular pest, turn their attention to insects of a 
useful nature, or to crops of economic value as 
in the case of insects imported for checking 
plant-plagues like the Prickly Pear and Lantana. 

‘ As an instance in point may be cited the 
Lantana Scale {Orthezia insignis) which has 
since turned into a serious pest of diverse 
garden plants. 

It is, thus, of extreme importance that the 
species desired to be employed for biological 
control should be thoroughly tested by a central 
agency like the Plant Protection Bureau, before 
it can be liberated in any part of India. Inci- 
dentally, the biological station where these tests 
will be made, wonld be able to breed various 
indigenous parasites and predators for purposes 
of liberation or for transportation to areas where 
they may be needed. 


Collection and dissemination of informal 
tion about pests and diseases of India 

In view of the Bureau’s responsibility in the 
matter of preventing the entry of foreign insects 
and diseases into India, there is the necessity of 
its being in possession of full information on the 
insects which are at present infesting crops and 
forest plantations in India, including their 
distribution and the nature and extent of their 
damage, and as far as possible actual specimens 
should be available for comparison with the 
species intercepted in the course of quarantine 
work. It is well-known that some of the species 
usually of minor status in some of the provinces 
may turn out to be serious pests under the 
conditions prevalent in other parts of India, 
and sometimes such insects have often been 
found to loom into disastrous dimensions under 
abnormal conditions in the same province. What 
applies to insects is generally applicable to 
various fungus diseases also. Similarly the 
Bureau has to gather information from other 
countries about pests and diseases which are 
common to them and India, as well as about 
such as are allied to Indian species, or are likely 
to get imported into India on plant material 
and trade cargos. 

Though a good deal of information on various 
pests and diseases might have been gathered by 
the entomological and plant pathological sec- 
tions in some of the provinces, in the course of 
observations made on them during a series pf 
years, it is , doubtful if the conditions under 
which they have assumed serious proportions 
in different parts of India at the same time or 
at different times have been recorded. In 
fact, some of the provinces have only a limited 
staff and their hands are too full with routine 
work. On the other hand, if the observations 
already made and the data recorded under the 
different conditions of various provinces or 
areas and in successive years are to serve any 
purpose, they should be properly collated. It 
is only then that general deductions of value 
can be made, from which conclusions of impor- 
tance capable of enabling one to make forecasts 
of impending outbreaks may possibly emerge. 

Control of destructive animals other than 

insects 

Again, most of the work on record in regard 
to crop damage has reference to insects among 
the animal group, and to fungi in the vegetable 
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world. As, pointed out by tbe Famine Inquiry 
Commission there are numerous other animals, 
causing damage to cultivation, such as birds, 
bats, porcupines, rats, monkeys, elephants, wild 
pigs, etc. among the vertebrates, and nematodes, 
mites, crabs and snails among the invertebrates, 
the control of which deserves serious study. 
Especially is this tim case with birds and held 
rats. Similarly among plants, there is need 
of work on parasitic plants such as Striga, and 
of bacterial, virus and nematode diseases, all of 
wliicii have been apparently neglected till 
quite recent years. 

From this point of view, it would also be 
necessary to undertake work on these various 
groups under the different divisions of the 
Bureaux of Pests and Diseases as, for instance, 
under the heads of Agricultural Zoology, 


Agricultural Ornithology, etc. as the work of 
the Plant Protection Service gradually expands. 

In conclusion, it may be stated that the 
Bureau will establish contacts with similar 
organizations in other parts of the world and 
will concern itself, in addition to its responsibi- 
lities for quarantine and pest control work, 
mostly with the development aspects of various 
plant protection problems of India. It will not 
only avoid all overlapping of work in progress 
in the provinces or at various research institu- 
tions, but will endeavour to assist them by 
supplying information in regard to various 
injurious species of India, either actually known 
to be harmful or possessing dangerous poten- 
tialities, as well as in regard to various impor- 
tant pests and diseases of other parts of the 
world. 


NEW INSECTICIDE CALLED 666 

B enzene hexacMoride (known as 666 and gammexane) has proved itself 
in two years of experiments carried out in Australia to be an outstanding 
insecticide. Less effective than B.D.T. for some pests, it is superior for 
others. 

It is better than D.D.T. or sodium arsenite for the control of locusts and 
grasshoppers, and has the additional advantage over sodium arsenite of being 
less harmful to stock and to man. Other pests successfully tackled with 666 
include sheep blowfly, stickfast flea, black beetle, fruit fly, sheep lice, sheep 
ked, fowl tick, pig lice and grass itch mite. 

Experimental work is going on so that Australia may keep abreast, and 
possibly ^ahead, of developments in other parts of the world . — Australian Ami- 
cultural Newsletter, 



COMMON MINERAL-DEFICIENCY DISEASES 

OF FARM ANIMALS 


By J. M. LALL 

T he growing realization during the last 
quinquennium of the necessity of minerals 
and vitamins in animal dietary has 
stimulated much interest and enthusiasm in the 
study of diseases resulting from a deficient 
supply of these essential dietary constituents. 
Though the actual mortality from these condi- 
tions is not high, when compared with that 
from acute infectious diseases, the economic 
loss brought about by such attendant featmes 
of deficiency as lowered productive capacity, 
reduced fertility and general unthriftness 
amongst livestock is enormous. Furthermore, 
a diet lacking in the essential constituents nmy 
so afiect the constitution of animals that they 
readily become susceptible to a variety of 
infectious diseases. 

Essential minerals 

There are several mineral elements of which 
the body tissues are composed, but those which, 
occur in comparatively larger amounts ^ are 
calcium, phosphorus, magnesium, sodium, 
potassium, chlorine, sulphur and iron. Others, 
though occurring in minute amounts but 
. considered as essential, are manganese, cobalt, 
copper and iodine. Amongst the macro- 
^constituents, calcium, phosphorus and magne- 
sium which enter into the composition of bone, 
aid iron, which is a component of the colouring 
matter of blood, are by far the most important. 
As requirement of these minerals for .growth, 

reproduction and lactation is necessarily large, 
definite states of ill-health are likely to appear 
in cow|and growing young stock, if the requisite 
quantifes of these are not avaliable in the 
, . feed. , U 

T; 

Causes of mineral deficiencies 

(a) Boil : A large amount of essential minerals 
such as lime'i^and phosphorus are exported out 

J. M, LALL A on. the staff of the Animal Nutrition 
Section, Indian! Veterinary Research Institute, 
Izatnagar. \ 


of India in the form of bones, but no compen- 
satory return to the soil is made by the addition 
of chemical fertilizers. Soil-deficiencies are 
brought about by various other factors, the 
most important of them being, soil-erosion, 
excessive rain and injudicious system of agri- 
cultural practice involving lack of proper 
manuring. The deficiencies in the soil inevi- 
tably reflect in the fodders growing on it. 
Recent investigations on the mineral contents 
of pastures and fodders carried out at 
Coimbatore, Sabour, Dacca and other places 
have shown that fodders grown on a large 
tract of the country are deficient in lime and 
phosphorus. 

(b) Domestication: Under wild conditions 
animals never suffered from deficiency diseases, 
but under domestication greater liabilities are 
imposed upon them to meet the demands for 
more milk 3 deld, early maturity and frequent 
p^regnancies. For all these lime and phosphorus 
come in greater demand and if the supply from 
feeds fails, the animals have to tap their own 
reserves to the extent that specific symptoms 
of diseases develop in them. 

(c) Ignorance of feeder : If the aim is that the 
animals should avail of the maximum amount 
of minerals present in feeds, the various 
ingredients of the feed should be so compounded 
in a mixed diet that each is present in right 
proportion to the other. Thus for lime and 
phosphorus the right proportion or the optimum 
ratio in a feed should be 1*5 : 1. ^ Any excess of 
one over the other interferes with the utiliza- 
tion. In practice this abject state is brought 
about by indiscriminate feeding where no 
judicious selection is made of feeds which would 
contain these substances in the required amount 
and proportion. In many cases, the lack in 
requisite supply of the minerals would 

upon the non-availability of approved feeds 
during certain parts of the year. ... 

(d) Lcusk of vitamin D : This vitamin, in 
particular, is intimately concerned in maMng 
feed calcium available to the system. Lack of 
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tliis would cause tlie ardmal to suffer from 
calcium deficiency althougli tlie calcium content 
of tlie feed might actually be adequate. Since 
sunshine acts indirectly as vitamin B, its 
essentiality in the stock dietary in India can 
ordinarily be overlooked. 


Mineral-deficiency diseases 

All animals possess a considerable reserve of 
minerals in their system which, if not supple- 
mented through feed, is used up in the perfor- 
mance of varioUvS functions of the body. A 
dietary shortage of minerals, therefore, does 
not materialize at once into definite disease 
symptoms, until the reserve is exhausted. 

The most important mineral-deficiency 
diseases encountered amongst stock are, (1) those 
in which bones show deformities, (2) those in 
which there is an increased sensitivity of the 
neuro-muscular part of the body, (3) goitre, 
a functional derangement of the thyroid gland, 
and (4) certain others in which the blood 
elements show definite alterations. 


Bone deformities 

In the unborn foetus, bones arise as a frame 
work of cartilage. With the growth of the 
foetus in the womb and after the birth of the 
young one, the frame work becomes hardened 
due to deposition of lime and phosphate. If in 
the ration of the dam, these minerals are not 
supplied in optimum amount or if for some 
reasons the availability of the minerals is » 
affected, the developing bones of the young one 
fail to acquire hardness ; and as it continues to 
grow and move about, tbe soft limb bones 
bend under the weight of the animal’s body and 
become swollen at the joints. This condition 
is known as rickets. 

Eickets is thus a disease of growing animals 
occurring chiefiy in piglets, puppies, lambs 
and kids; foals and calves are rarely affected. 
Its incidence is greater in temperate countries. 
Larger number of cases occur in young stock 
of those breeds and species of animals in which 
the rate of growth is more rapid and necessitates 
accelerated demand for bone-forming elements. 
Besides the gross bone deformities as men- 
tioned above, other symptoms observed in 
rickets are depraved appetite, convulsive 
attacks, clumsy movements and general weak- 


Lime and phosphate constitute about 75 
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per cent of the ash of bone. In spite of its 
apparently rigid structure bone is a mobile 
storage of these minerals. This storage results 
from day-to-day absorption of digested feeds 
containing these elements and is utilized simul- 
taneously in the performance of bodily func- 
tions, for which the minerals are withdrawn 
from the store-house, i.e. the bones. The stor- 
age and the withdrawal are daily phenomena 
and if the diet of the animal is adequate in 
relation to these minerals, the withdrawal is 
actually balanced by the storage. The bone 
under adequate feeding, therefore, niaintains its 
normal structure. 

There are various factors operating under 
domestication which teed to upset this balance, 
with tbe result that the bones become abnormal. 
The modern dairy cow or any other domestic 
animal is bred for high rate of production which 
eutails a considerable withdrawal of lime and 
phosphate from the bones. In a heavy milking 
cow, at the height of lactation, more lime and 
phosphate are drained out in milk than what 
are assimilated from the food. If the assimila- 
tion continues to be deficient, the bodily loss 
becomes inevitable. This is then reflected in 
the breakdown of the integrity of the bone 
causing grave pathological changes. The 
skeleton becomes lighter, more porous and 
fragile, the resultant porosities being filled in by 
a soft ground- work in preparation for subsequent 
mineral deposition in order to transform it in- 
to a proper bone structure. This deposition, 
however, does not materialize under the stress 
of increased production and deficient nutrition 
so that the bones remain soft, can easily be 
bent and cut with a knife. Under such patho- 
logical condition, movements on the part of 
the animal give rise to multiple deformities 
caused by muscular tractions on soft and 
weakened bones. This condition is known as 
osteomalacia. 

Osteomalacia may, therefore, be looked upon 
as a disease of adult animals in which the bones 
are initially fully formed, but due Jbo continued 
drain or depletion of bone-forming elements in 
the productive life of the animal, become 
depleted of reserve and consequently, weak and 
deformed. This condition occurs more com- 
monly in cattle especially in pregnant and 
lactating cows kept under range system of 
grazing which is deficient in minerals. The 
condition may also be encountered under stall- 
feeding in certain commercial dairy herds, 
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where a saving in the cost of feeding is attempted ing of the nerve endings of muscles* Manj 
by eliminating from the ration rather expensive nervous disorders of animals occur when the 
phosphate-rich feeds. At the early stage, the normal concentration of these elements in the 
phosphate-deficient condition manifests itself Mood is lowered under their specific deficiency 
in the form of depraved appetite or pica when conditions* The commonest example m ' mili 
the animal shows craving for ingesting any- fever ' which occurs in cows bred for high milk 
thing like earth, faeces, urine, bones, decaying production. The disease occurs suddenly, just 
carcases, etc. in order to satisfy its hunger for after calving and is characterized by coma and 
phosphorus. Later, the animal becomes lame and death unless promptly treated. It is caused 
extremely emaciated, develops bony deformi- by sudden stimulus of calving and lactation, 
ties and sustains fractures at any easy accident. which lower blood calcium level to almost one- 
Of the two mineral elements in bones, phos- third the normal Any measure which can 
phorus is more likely to be lacking in the feed rais,e even temporarily the calcium level of 
of cattle. In other animals, particularly in blood helps in the recovery. This may be 
horses, pigs and dogs, deficiency of lime in the accomplished either by pumping air into the 
ration usually proves to be the potent factor udder or by injecting a soluble calcium salt into 
bringing about pathological changes in the a vein or under the skin, 
bones. Lime-deficiency in animals is caused Another element concerned in efficient func- 
by feeding relatively large (piantities of cereals tioning of the neuro-muscular apparatus is 
and other concentrates which are rich in magnesium which must also be maintained at 
phosphates and very poor in lime. Under the a constant level in the blood. In temperate 
condition of deficient supply from the diet, countries, particularly in spring, when the cattle 
lime required for various physiological activities are let out for the first time to graze on young, 
of the body is obtained by mobilizing it from lush, fast-growing pastures, the magnesium 
the bone reserve and in consequence, as des- content of blood goes down as a result of which 
cribed foir osteomalacia, the bones become they sufier from nervous irritability, muscular 
porous and fragile. The cavities thus formed tremors and convulsions. The symptom is 
in the bone are filled in by scar tissue in the popularly known as ‘ Grass tetany I 
usual process of healing, which in certain part 
of skeleton, particularly in the skull, is deposited Goitre 

in an excessive amount, causing deformity of ^ ^ . 

the skuU bones. This condition is technically ^ <5oitre is a manifestation of lodine-defioiency. 
known as osteopeorsis or osteodystrophia In ce^ regions of the world, including parts 
fibrosa oi India, there are areas where water is parti- 

The disease occurs frequently amongst horses deficient in iodine In such areas a 

and mules, specially under such feedini regimen ?’^“ber of himan beings and ammals 

in which bran predominates and grasses or sufier from this afieotion. 
other coarse fodders are scarce. lu the horse, gland is responsible for the produc- 

the condition is also known as ‘ Bran disease f homone thyroxine in the 

‘ Miller’s disease ’ and ‘ Big head ’. Mild cases “P co^tituent. 

pass unnoticed, but in Advanced state the I'or continued secretion of thyroxine, therefore, 
Limal becomes lame, quids half-chewed reqmite quantity of iodine mimt form a part 
boluses due to pain in the ]\w bones, becomes "f the nomal diet of the amma . In the event 
weak, debilitated and anaemic and shows the of lack of tMs element, the gland makes an 
characteristic thickening of the jaw hones, extra efiort to keep the iodine content of the 
Breathing becomes troublesome whea the nose secretion normal and m so doing, it becomes 
bones become thickened; this is also the flagged. T^, however, hardly compensates 
pathological feature of the same couditiou in physiological deficiency of lodme, and 

Line known as ‘ Snuffles ’. ^ consequence, the animal sufiers from general 


Neuro-'tnuscular diseases 
Certain minerals present in blood stream, 
particularly calcium, control the efficient work- 
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prevented by feeding traces of iodide salts in 
the ration of pregnant mothers. 


Nutritional anaemia 



in milk also. The suckling calves, piglets and 
lambs, when fed on the dams’ milk alone for 
long period, develop more or less a similar 
affection referred to as ^ milk anaemia 


The blood is composed of various elements 
of which the most important is its colouring 
matter which resides in the circulating particles 
known as red blood cells. An important 
constituent of the blood pigment is iron. In 
the formation and maturity of the pigment a 
trace of copper is considered necessary. These 
elements, iron and copper, must be present in 
the feed in certain proportion to ensure the 
normal formation of the pigment. The mini- 
mum relationship of these two elements may 
tentatively be placed at about 24 parts of iron 
to 1 of copper. Another element responsible 
for keeping the amount of this blood pigment 
within normal limits is cobalt, which performs 
this function by maintaining the normal number 
of red blood cells containing this pigment. Of 
these three elements, those likely to be deficient 
in feeds are copper and cobalt. In the event 
of deficiencies of these elements, the blood 
becomes poor in its pigment content, the red 
blood cells do not mature and their number 
also diminishes. This condition is known as 
' primary anaemia ’ due to malnutrition. It is 
also variously known as ' bush sickness ’ in New 
Zealand, ‘ salt sickness ’ in Florida, ‘ nakuritis ’ 
in ^ Kenya, ‘ coast disease ’ in Australia and 
‘ pining ’ in Scotland. Investigations in these 
countries have yielded the information that in 
the areas where the disease is prevalent the 
fodders have been found deficient in either one 
or other of these elements. These blood 
elements are found lacking to a certain extent 


Remedial measures 


Malnutrition being the specific cause for 
these diseases, the rational method of treatment 
would be to make up the particular deficiency 
either by correcting the feed or by supplement- 
ing the faulty diet with such ingredients in 
which it is lacking. The remedial measures 
against deficiency diseases should also aim at 
prevention. Grazing on deficient pastures 
should be avoided ; where this is not possible, 
manuring of pastures with super-phosphates 
may be recommended. The diet of pregnant ; 
dams should include the essential minerals and 
vitamins in sufficient amount in order to meet 
the additional requirement. 

As ruminants are more likely to suffer from 
phosphorus-deficiency, their feeds should include 
certain amount of concentrates such as, oil- 
cakes, bran, etc. Other animals, • in which 
bone abnormalities result from calcium defi- 
ciency, should receive in their ration coarse 
fodders in requisite quantity and quality. 
Calcium phosphate or bone meal is recom- 
mended as a supplement for calcium and 
phosphorus in commercial dairy herds or 
Government breeding farms where production 
of pedigreed stock is undertaken on a large 
scale. In areas, where soil and forage are poor 
in ‘ trace minerals the nutritional anaemias 
may be prevented by the addition of iron 
copper and cobalt to common salt licks. 
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THE ERADICATION OF KANS (SACCHARAM 

SPONTANEUM) 

By V. A. TAMHANE and R. V. TAMHANE 

I N Centra! India vast areas of arable lands percentage of vital active seeds wMch give good 
Inive gone out of ciiitivation due to the germination is comparatively low (about lU 
growth of the obnoxious weed locally known percent), yet when we considertfie vast number 
as kans (Lat. SaccJiaram spontaneum). This of seeds, produced, the number of new plants 
weed, if it once gets established, goes on spread- produced by this process of seed dissemination 
ing rapidly ail over the field and then it becomes would not be negligible. The rapid spread of 
very difhcult to eradicate it. the weed, however, is by the creeping under- 

The senior author, on several occasions while ground stems which takes root at every node 
touring in the Central Indian States in connec- and throws out a vigorous new plant above the 
tion with his duties as the Agricultural Adviser ground from almost every node. Thus it is 
to the States, had noticed this pernicious weed that the rapid growth of the weed starts in 
growing ^ widely. Fields after fields infested bunches at difierent spots in the field ultimately 
with this weed would look hoary white and filling the whole field with the weed and 
from a distance would give the appearance of ruthlessly smothering the growth of any useful 
a vast lake of water. This phenomenon is crop. Fields after fields have thus gone out 
quite common from the month of September of cultivation and caused miserable ruin to the 
onwards to well-nigh January when the weed owner of the field. 

is in flowering stage, A number of attempts The junior author of the note, while on tour 
have been made to eradicate this pernicious to Central India in connection with the soil 
weed by means of deep ploughing, etc. but no survey work, suggested a remedy for the 
remedy so far tried has been found quite eradication of this pernicious weed based on 
successful to eradicate it permanently. theoretical considerations which were accep- 

A study of the literature on the life-history table to the senior author who decided to give 
of the weed showed that the weed grows widely a thorough trial at the Institute of Plant 
on the deep black cotton soil and its roots and Industry, Indore. The reasoning of the sug- 
underground stems penetrate very deep^ into gested remedy was as follows: 
the soil Obviously, ploughing the weed- L Since the depth at which the under- 
infested field as deep as 12 in, to 14 in. with an ground stem of the weed lived on the stored 
iron plough or even a tractor will afleet only food material was often over 5 ft. it was impos- 
the comparatively upper parts of the under- sible to eradicate the weed by the deep plough- 
ground system of the weed, but as the remaining ing which can only affect the upper 9 in. to 
lower portion has reserve food material in 12 in. of the soil layer. 

them, they would throw out shoots which in 2. Besides, heavy iron ploughs and tractors 
the course of a year or two would again grow would hardly be available for the use of village 
to a tali weed as before bearing inflorescence and cultivators. 

matured seeds to be blown away by wind or 3. The underground stems lived d,^ep down 
carried to other places by rain, and propagating in the soil on the reserve food material manu- 
the pernicious species of weeds. Though the factured by the green leaves above the ground, 
* Kam penetrating to a depth of 5 ft. has been noted the chlorophyll of which utilized the energy of 
at Institute of Plant Industry, Indore. the rays of the sun to manufacture food 

bIhIdue V. a 7 TAMHANE wa^ material, viz. starch which was reserved in the 

Director of the Institute of Plant Industry, Indore, underground. Stem tO DO utilized when needed. 

E. V. TAMHANE, rh.i)., is Assistant Soil Survey 4. If, therefore, the green leaves are kept 
OfiBcer in the Indian Agricultural Research Institute. cut off by means of an ordinary iron blade 
New Delhi. harrow which every cultivator has and the 
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leaves are not allowed to come above tlie 
ground and so are not capable of manufacturing 
furtiier food material, no more food could be 
manufactured for storage in the underground 
stems. The underground stems would, in 
their turn, utilize the already stored food 
material and throw out more and more shoots. 
If these shoots are repeatedly cut off, a time 
would come when ail the stored food material 
\Yovld be exhausted and the plant would die of 
starvation sooner or later. This death would 
take place throughout the length and breadth 
of the plant whether the plant is 5 to 10 ft. 
deep into the soil or has spread in a circle of 
any size at different spots in the field. 

The following experiment was, therefore, 
tried at the Institute of Plant Industry, Indore 
in 1943. ' 

A field of about half an acre very badly 
infested with kans was selected. All the 
standing Jeans weeds were cut to the ground by 
hand scythe. The field was then divided into 
three equal portions (i) on one portion the iron 
blade harrow was worked twice every week for 
continuously four months. 

(ii) On the second portion of the field the 
iron blade harrow was worked twice a week 
but continuously for eight months. 

(iii) ' On the third portion of the field the 
iron blade harrow was worked twice a week but 
continuously for 12 months. . 

After the above treatment the three portions 


of the field were left untouched for full two 
years and wild grass, etc. was allowed to grow 
on each of the three portions -and at the end of 
the two years, i.e. in 1945 it w'as found that 
nearly 40 per cent of the original kans persisted 
in the portion of the field which was under 
treatment of the iron blade harrow for only 
four months but not a single blade of kans was 
discernible in the experimental portions similarly 
treated for eight and twelve months. On all 
these three portions of the field annual wild" 
grass of different kinds grew in abundance but 
the two portions, viz. those treated with the 
iron blade harrow for 8 and 12 months have, 
been cleared off kans weeds. Trenches 3 ft. - 
wide and 5 to 6 ft. deep have been dug into 
these two portions of the field to see the condi- 
tion of the underground stems of kaiis deep 
down into the soil and it has been found that 
they have been all dead and decomposed. 

Mr, C. P . Dutt, Parm Superintendent, Insti- 
tute of Plant Industry, Indore, who has been 
associated with the experiment for a long time 
is trying it on more scientific Lines of randomized 
block design to find out the economics of 
repeated harrowing and the results will be 
available in due course. 

The authors would be grateful if those who 
have tried similar or different methods for the 
eradication of kans weed would publish their 
practical experience in Indian Farming for the 
benefit of other workers in the same field. 
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IMPROVEMENT OF TABLE-POULTRY IN NORTHERN 

INDIA 

By N, Q. SADIK 

T he scheme for the improvement of the it may be taken at about 80 eggs per hen. The 
table-pouitry in Northern India, was imptmed Punjab laid the heaviest eggs (average 
sponsored by the Punjab Government and weight 1*92 ounces) and the next in the 
the Imperial Conncii of Agricultural Research merit were the Asil, the Chittagong and tho 
and was in operation at the Government (average weights 1*76, 1*56 and 1' 14 ounces. 
Poultry Farm, Gurdaspur from November, respectively). Fertility and hatchability of 
1937 to October, 1942. it aimed at (a) testing the eggs laid by each breed were also tested 
of the table-qualities of some important but the differences were insignificant. On the 
indigenous breeds {Asil^ Chittagong, improved whole, therefore, it can be safely said that the 
and dm) as judged by their live-weights GhiUagong, the improved Punjab and the dm 
and the rates of growth and (b) determination are equally good, 
of the extent to which they could be improved 

by selective breeding and feeding and their Practical results achieved 
fattening accelerated or improved by special Subsequent years of the scheme were spent 
rations. The scheme was very comprehensive improvement of these breeds and the 

and covered a very big field of research; a results of practical utility and interest are given 
brief summary of the conclusions of practical below, 

importance is reproduced in the hope that it Breeding: The rates of growth of the first 
Will be of interest to the poultry keepers. generation and those of two subsequent genera- 

, . - , tions of each breed were compared. It was 

Beteffttmatmn of qualities found that, in spite of selective breeding and 

The first year of the scheme was devoted very careful selection of the breeders, the stock 
to the determination of the qualities of each of all the four breeds deteriorated in the third 
breed. generation. The introduction of fresh blood, 

Rate of growth : The weight of every chick of at least, every two years, is therefore desirable, 
the breeds selected was recorded at birth and ; The natural method of rearing chicks 

thereafter, every week, till the age of 24 weeks by mother-hens was compared with the arti- 
was reached, i.e. marketable age. The ficial method. Th^ results show that birds 

the Chittagong and the improved Punjab put brought up by the latter method made better 
forth equally good growtlis but the dm were growths and were also healthier. The probable 
inferior. From the point of view of the rate reason for this seems to lie in the fact that, 
of growth, therefore, there is very little to possibly, due to the presence of light in the 
choose between the Asil, the Chittagong and brooders, which is provided for warmth, the 
the improved Punjab. artificially-reared birds got more eating time 

Production, fertility and hatchability of eggs : and actually consume more food ; at the same 
Every hen was trap-nested and the production time they are brought up under disease-free and 
of every individual, along with the weight of more hygienic conditions and thus escape 
each egg laid, was recorded ; the average infections, particularly from worms and lice, 
production of each hen was also worked out. Special fattening: The birds were kept in 
The Asil proved to be the poorest layers, with small coops, which were covered with gunny 
an average of 42*8 eggs per hen per annum, bags to provide semi-dark conditions to prevent 
but there was no significant difference in the movement and were given special feed of mash 
egg-iaying capacities of the other three breeds ; (60 parts wheat-meal, 40 parts yellow-maize- 

meal) mixed with whole-buffalo-miik, at the 
rate of 1 lb. of mash to 2 lb. of milk for the 
first three days and thereafter, increasing the 


N. Gr. SADIK, B.A. (oxON.) is Deputy Director of 
Agriculture, Gurdaspur Circle, Punjab. 
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generally said tliat there is no relation between 
the weight of the egg and the resnlting chick* 
The veracity or otherwise of this belief was 
tested by actnai experiments ; the results 
obtained show that there is a very definite 
correlation between the weights of the egg and 
the resultant chick ; bigger eggs produce jigger 
chicks. 


and further that the best hatching months are 
October, March and April The results of 
monthly hatchings, from October to March, 
show that there is no truth in this and further 
that hatchabiiity in October, probably due to 
poor condition of birds, subsequent to moulting, 
is poorer than that in other months. 

(b) In the villages of the Punjab, it is 


P OET Ghag addressing his wife says, ‘ there will be 
such a bumper crop of paddy that even dogs will 
not take it provided there is rain in Eohini ami 
cloudy day in Adra Nakshatra. 

Note : Eohini Nakskatra generally commences from May ami 
lasts for 10 to 13 days. Adra Nakshatra generally commences from 
21 June and lasts for 7 to 14 days. 

Westerly winds at the time of winnowing minimizes 
the chances of its being infested with weevils. 

Easterly winds in February /March cause wheat rust. — 
Agricultural Aphorisms from the United Provinces, 



THE EFFECTS OF WAR ON AGRICULTURISTS IN THE 

CANAL COLONIES 


lut nomal peace tas other obligations to the farmer. 

)red. The period of „ 

. toil and turmoil, prices 

s upset the normal However with the outbreak of war, the pricf 
3S and the consequent situation improved and there has been a mreai 
rea,t repercussions on rise in the prices of agricultural commo^ties 
litions of the people. The demand for agricultural goods in particulai 
ar, the prices of agri- was very great in home as well as abroad, 
abnormally low and With the same yield, agriculturists were able 
agriculturist was far to derive greater income per acre as a result of 
1. He was groaning higher prices. There are strong grounds to 
y debt, p was, as believe that agriculturists have shared the 
orn m debt, lived in general wave of financial prosperity. The rise 
, what is worse stiU, in agricultural prices ranging roughly between 
us heirs. So during 300 to 450 per cent is a proof positive of this 
es, the agriculturist Certain figures of Lyallpur District are given 

■; eomplamts were below just to indicate the gradual rise in prices 

id It was suggested of agricultural goods and the net profit per acre 
commodities should which the producers of difierent commodities 
respect of debts and have gained. 

Table I 


Prices of wheat and cotton in the Lyallpur marhet 


Wheat Rs. 2 to 

Rs. 3-2 

Dtsi cotton Rs. 4-12 to 

Bs. 8-14 

American Rs. 6-8 to 

cotton Es. 11-6 


b.eat ranged from Rs 9 ’+^* 9 7 ^n ^ 1 relaxed, the market price of wheat in Lyallpur 

aeat ranged from Rs. 2 to Rs. 2-7-0 per maund immediately soared up to Rs 12 per maimd but 
Ld then they began to rise. The first measure la^er it dropped to ^Rs 10 4?^!, w! 

control was adopted by the Government of maintained till the end of the vear Tf no 
dia on December 5, 1941. By this wholesale control measures had been adopted and the 

1 mauna were prolubited. On 28 March must have got the maximum benefit hv tfie 

f.nd S. S f A* “ i.™ 

. ^ control was afiected the consumers adversely. The follow- 

made to this article refer to ing Table gives a comparison of the cost of 
Uanal Colonies. are ^pable of general application cultivation and ne^th^c^S^Tacre of impSta^t 

LEKK RAT -nriA • a ■ 1 — present in 

‘ ^ Assistant Lyallpur Canal Colony. It will serve to 

«»«.) m tt. p.«.b ae ert,. taedt drived V S lgi 

' culturists during war. 
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Table II 


Gomparison of the cost of cultivation and net income per acre of important food crop. 


Net iacome 


Ifc is clear from these rabies that prices of 
wheat and cottoa have registered a rise of 350 
to 400 per ceat and in net profit per acre there 
has been a rise varying from 168 to 976*7 per 
cent in different commodities, i.e. irrigated 
wheat shows a net proht of Rs. 40-8-10 from 
the pre-war of Rs. 3-12-3 per acre. Rice which 
used to yield per acre profit of Rs. 13 per acre, 
now gives the farmer Rs. 88, Le. 576*9 per cent 
increakse and in case of cotton from Rs. 20-14-7 
to Rs. 107-9-10 and similarly there is substantial 
rise of net income in other crops. The culti- 
vator has, therefore, gained considerably. 

The burden of debt has become much lighter 
as no further debts have been incurred daring 
the war and the debts have shrank in value 
owing to the fall in the purchasing power of 
money. The cultivators have now enough cash 
in hand and are in a position to pay off their 
accumulated debts. A random survey of 
villages unmistakably points to the increased 
prosperity of the farmer and is confirmed by the 
statements of responsible officials of the Co- 
operative Department. More than 50 per cent 
of the debts due from the villagers to cooperative 
banks have been paid off during the last four 
years. They also state that demand for fresh 
loans has fallen substantially and future pros- 
pects of repayment of loans have also become 
brighter. The following figures of cooperative 
agriculture credit societies of Lyallpur District 
excluding Jaranwala tahsil taken from the 
record of Cooperative Central Banks show the 


position of loans recoveries and deposits before 
and during the war ; 

1. The number of credit societies against 
which loans were outstanding came down 
from 423 in 1937 to 218 in 1945. 

2. Outstanding loans against societies came 
down from Rs. 15,28,151 to Rs. 60,62,49, i.e. 
60*3 per cent decrease in war days. 

3. The Cooperative Department had to 
write off usually considerable amounts out of 
the principal of the bad and doubtful debts 
under liquidation societies. The columns of the 
bad and doubtful debts show that the situation 
had much improved in war days. The debts came 
down from Rs, 68,89,06 in 1937 to Rs. 46,01,27 
in 1945, Le. a decrease by 33*2 percent. 

4. On the other hand there is a great rise in 
recoveries. In the year 1937, recoveries made 
against 423 societies^ amounted to Rs. 30,566 
whereas in 1945 thff#recoveries amounted to 
Es. 23,80,37 against 218 credit societies. The 
total amount of recoveries in the years 1943-45 
is 46 per cent more than in 1937-39. 

5. Deposits of credit societies which were 
gradually decreasing, began to increase and came 
up from Rs. 35,77,49 in 1939 to Rs. 13,41,037 
in 1945. The inspector of liquidation societies 
in the Layllpur District excluding Jaranwala 
tahsil stated that recoveries made from liquida- 
tion societies in the year 1944 amounted to 
Rs. 50,000 and in 1945 to Rs. 1,00,000 The 
total was equal to the amount recovered in 
the last seven years prior to 1944. 


Name of 
crop 


'Cost of cultivation 
per acre 

Pre-war Present 


Gross moome 
per acre 


Pre-war 


Present 


per acre 

Pre-war Present 


Increase per- 
centage of net 
income 



Ks. 

as. 

P* 

Bs. 

as 

P- 

Rs. 

as, 

•P* 

Rs. 

as. 

p- 

Rs. 

as. 

P- 

Rs. 

as 

. p. 



Wheat 

39 

3 

9 

1X6 

7 

2 

43 

0 

0 

157 

0 

0 

3 

12 

3 

40 

8 

10 

976 

-7 

Sugarcane 

208 

4 

6 

375 

11 

0 

360 

0 

0 

840 

0 

0 

151 

11 

6 

464 

5 

0 

206 

•0 

American 





















cotton 

37 ' 

0 

0 

97 

5 

2 

58 

0 

0 

205 

0 

0 

20 

14 

7 

107 

9 

10 

414' 

'3 

Dm cotton 

33 

6 

0 

77 

4 

6 

40 

0 

0 

101 

0 

0 

6 

10 

0 

23 

11 

6 

258' 

‘0 

Pice 

43 

0 

0 

99 

0 

0 

56 

0 

0 

187 

0 

0 

13 

0 

0 

88 

0 

0 

576' 

•9 

Potatoes 

168 

0 

0 

377 

0 

0 

400 

0 

0 

1000 

0 

0 

232 

0 

0 

623 

0 

0 

168 

•5 
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the Eftscl's.OF'W.AB 

TaBW Itl 

Account of credU societies of Coojicrative Central K z. r 

— — ' ^ Ly allpur 

Deposits outstanding ^^'’'••>tful debts ■ Under 

— — - — — . _ _ Liquidation Recoveries 

Bs. Bg. ~r>c' ^ 

436009 1614548 Bs. 

377448 1592776 ■Inoioo 226912 

367749 1628151 f, oifa 317994 

304679 1401290 374461 

393602 1284362 4liV,oo 380696 

827640 926646 ■Inn-'w 

1086402 762201 luool,- 356430 

1341037 606249 vnnoap 323125 

— — — -“UO-Sb 259841 


No. of 
credit 
societies 


Rs. 

30566 

239948 

201908 

218223 

366405 

379896 

267144 

238037 


ofRs.8,000. r 

for Rs. 9,000. L„„ 
were redeemed without 
three acres left under i 

J-Here ' 

of^ land which was r _ 

foVRs ^25 m’ /“d remortgaged 

«s. djjOOO. Some zammdars ' ' 

the tenants on frd batai 
5 oataz system prevailing in 

other hand terms. 7" 

wf '^4 ^ in'vaiu^orirnd 

d war days. Some villages in I ” 

3^andom for close iavestigation. 
tranoF redemption and permanent 

taken from revenue 


Simdarly 12| acres were mortgaged 
But during the war 91 acres 
any payment and only 
4.1 • -mortgage for Rs. 9,000. 

anotlier interesting case that half square 
i^aortgaged for Rs. 8,000 

gave land to 
system against 
the locality or oh 
The following Tables 


Lpllpur tahsil 
3 investigation. 


Table IV 
Mortgages of land 


|j| I A^oimt ! AhioTiat ^ A t 1943-44 1944-45 

— — — .a i I i„.„. I I I 

Bs. ' ' ^ ^ 

224 . . . . , 19 ■ 7,MA . Rs Bs. il V- — — — — 

213 1 900 ^ 17 rS ® L200 14 4.239 .. ' ,, „Rs. Bs. Bs. Bs. 

214 18 1,680 m 11, RA 1? 2.400 91 18,400 .. " 8.000 3 1,600 83,11.450 2 2,400 

9 12 1.590 n 9 1AC ®8 30,108 16 700 .. ' •• 39 20,460 10 12,000 .. 

57 39 12.472 ' }f 757 7 375 28 3 044. ,! 500 .. .. 1 1,000 

100 21 10,544 48 n ion '13 2,271 i 7,600 .. .. 6 3,000 .. 

68 31 2,600 v W’,- ;; •• 46 1,697 7 1 4Rn „a 58 58,437 40 62,300 20 20,020 

62 20 4,900 796 28 6,665 13 i^loo tl 2,850 7 2,000 26 19,350 

•■ 3 2,500 2 2,400 66 52,925 

Total fixim 1940-41 to ^.58,308 for 736 acres 

Average mortgage tor 572 arares 
Average mortg4e mS *1® ^ ^°re war=Bs. 215-6 
Average mortgage during war=Rs. 544 *9 to f 

Average increase nercftn/ m year 1944r45=:Rg. 920-] » ^^3 *9 per cent increase 

age per acre in war days =153*990 
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From this Tabie we conclude that more 
acreage of iand was mortgaged for less amount 
in pre-war period whereas less acreage of land 
has been mortgaged for more amount in the 
war period. Average mortgage money per 
acre before the war and at present comes to 
Ks. 215*5 and Rs. 5M*9 respectively represent- 


ing an increase of 153*9 per cent in the 
value of land. This is one of the most important 
reasons responsible for the greater number of 
redemptions, e.g. releasing 15 acres of already 
mortgaged land with the same amount obtained 
.by- mortgaging only five acres of land at higher 
value thereby securing an economic holding. 


Tablu V 

Redemptions of land 


1936— S7 1937—38 1938—39 1939—40 1940—41 1941—42 1942—43 1943—44 1944—45 


^,0- 

Area 

Amount 

$ 

4 

Amount 

Area 

Amount 


Amount 

Area 

Amount 

Area 

Amount 

f . 

1 Area 

Amount 

Area 

Amount 

Area 

Amount 

124 

13 

Rs. 

900 

7 

Rs. 

715 

30 

Rs. 

4,000 

a 

Es. 

405 


Rs. 

31 

Bs. 

5,500 

66 

Rs. 

22,165 

21 

Rs. 

6,150 

3 

Rs. 

2,800 

121 


• * 

58 

1,312 

» . 


■ 24 

4,850 

9 

2ik 

■ 24 

2,475 

21,(M)8 

44 

13,372 

5 

3,200 

51 

2I,3te 

202 

10 

900 

24 

6,419 

6 

2,ko 

28 

8,260 

24 

3,905 

71 

46 

6,465 


• . 

49 

9,864 

120 



84 

9,960 

13 

800 

56 

12,540 

14 

3,200 

47 

6,915 

138 

47,869 

40 

12,342 

33 

18,200 

117 


. « 

» « 

26 

6,780 



, . 


28 

2,233 

6 

375 



78 

6,366 

100 

ie 

1,375 

26 

2,000 

6 

4,523 

17 

ko 

34 

1,700 

323 

24,420 

70 

29,750 

*14 

14,000 

'■ 

214 

16 

856 

64 

7,090 

41 

300 

24 

1,300 

1 

100 

m 

5,090 

31 

3,S(H) 

41 

3,000 

20,100 

39 

2,408 

213 



54 

17,500 


... 

193 

33,600 

41 

4,960 


. » 

124 

35,472 

76 

. . 

224 

■ » n 

'"'1 « 


26 

3,000 

24 

1,500 

28 

3,900 

49 

8,700 

34 

16,862 110 

19,900 


, . 

52 

* * 

... ■*■*■■■ 

n 

2,4k 

33 

7,370 


■ »'. . 

8 

1,600 

3 

875 

7 

2,355 

32. 

9,804 

78 

48,025 

58 

14 

2,200 

14 

5,000 

70 

13,000 

74 

12,617 

18 

4.516 

33 

7,200 

65 

21,720 

86 

26,125 

■ ■ ^ 


57 

16 

2,726 

68 

10,070 

2 

310 

53 

6,508 

15 

3,420 

14 

4,590 

134 

80,035 

64 

34,164 

24' 

17,660 

9 

6 

900 

25 

1,664 

13 

1,400 

13 

1,175 

32 

4,328 

3 

450 

46 

14,040 

6 

550 

■■ , , 

Total 

91 

9,857 

435 

76,984 

259 

46,792 

512 

82,685 

224 

34,038 

692 

89,456 

805 2,94,280 493 1,49,335 

295 

l,26,k9 


Total acreage redeemed from 1936-37 to 1939-40 = 1297 acres. Average per year =s 324*25 aoras 
Total acreage redeemed from 1940-41 to 1944-45 = 2509 acres. Average per year =» 627*25 acres 
Maximum redemption of land has been found in year 1942-43, le. 805 acres as compared to the average figure of 324*25 
acres before war and 627*25 acres in war period per annum. Average increase in the redemption of acreage under land 
is by 93*6 per cent in war days. 

Table VI 

Permafient land transfers (sales) 


1136—37“ 1937—38 1938—39 1939—40 ’ 1940— 41 ■■ 1941— 42 1942— 43' ^1943—44 1944^5” 



Area 

Amount 

1 

Amount 

Area 

Amount 

1 

Amount 

Area 

Amount 

Area 

Amount 

Area 

Amount 

Area 

Amount 

Area 

Amount 

124 


Rs. 


Rs. 


Rs. 

3 

, ■■ Rs. 

900 


Rs. 

44 

Rs. 

31,296 

13 

■■■■Rs," 

11,440 


:Rs. 

3 

Ka. 

2,410 

121 

. . 

. . 

28 

11,975 

■■ . . 

*'« 

19 

11,660 

3 

1,000 

3 

1,970 

12 

11,800 

12 

11,310 

46 

76,222 

202 



44 

28,698 

15 

8,483 

. . 

■ . .. 

12 

3,950 

9 

1,900 

4 

4,202 

. *■ 

11 

10,590 

120 



1 

100 

25 

12,089 

34 

17,417 

11 

6,700 

23 

14,480 

46 

44,592 

2 

1,325 

5 

3,800 

117 

. . 


3 

1,000 

1 

110 


. . 

. , 




> 

* ■. ■ ■ 

. «■ 

■■■ 2 

1,200 

214 



43 

20,830 

29 

19,957 



9 

3,945 

11 

5,8i4 

10 

5,048 

9 

6,000 

: ■ ■' 

213 



. . 

. . 

. . 

v,.. 


» . ■ 

. . 

. . 



13 

24,082 

2 

3,200 

3 

10,200 

224 

62 

58 

.. 


38 

26,987 

7 

5,937 

.. 


3 

3,403 

28 

38,301 

98 

79,980 

21 

25,700 

.. 

50 

31,ks 

is 

9,kl 

is 

7,500 


19,000 


** ' 

;; 


22 

24,6k 

*9 

12,900 

■y- '■:* 

.y;;-;. y^' i'■■,"^: 

57 


14 

8,822 

. . 


, , 

. . 

14 

8,000 







100 


14, ko 

10 

4,292 

5 

2,273 

■■ . . 

. . 


. . 

12 

4,872 

30 

40,663 

*8 

14,()6o 

9 

9,66o 

9 

.. 

.. 

1 

884 

3 

2,003 

3 

1,280 









6 

8,705 


Average price per acre before war — Rs. 549*5 
Average price per acre during war — Rs. 963*6 
Average price per acre in 1944—45 == Rs. 1436*8 
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Tile above figures show the average increase consisting of big farmers and land lords. The 
in purchasing value of land in war days by progressive sub-division and fragmentation o: 
75-40 per cent as compared with pre-war days, land has made war-time prices an illusorj 
We also find that value of land has been en- advantage to many farmers. A substantiaj 
hancing year by year in war period till it came percentage of the producers of the food crops 
to Rs. 1436*8 per acre which is the average consists of those who have small and uneconomic 
fifTure for year 1944-45. Rise in the value of holdings and therefore they have not been able 
land is also mainly responsible for greater to derive any genuine or permanent advantage, 
redemptions of land. * In fact they are in agriculture not for business 

^ • but for getting a living. Disproportionate rise 

Rise in prices: a mixed blessing goods and services which the 

It is very difficult to estimate exactly the cultivators have to purchase, has rendered the 
extent of net advantage derived by the agri- position worse. The price control over the 
ciilturist from the present rise in prices, but it agricultural commodities has always been more 
can be asserted that a distinct improvement in vigorous and effective than the control over 
his position has begun in a number of ways as other consumers’ goods. There are actually 
seen above, i.e. the cash value of crops having many small farmers who carry on agriculture 
increased, he has obtained relief in debt and the as a subsidiary occupation producing what- 
real burden of debt has become much lighter, ever they can and purchasing food from the 
Their deposits in banks have increased. The market from their slender incomes from other 
self-sufficing agriculturist by the sale of surplus sources, such as purchasing and selling of milch 
produce has been able to- put some more money cattle, carting of agriculture produce, etc. and 
in his pocket without being much adversely thus have been able to keep their body and soul 
affected by the high prices of his necessities, together with difficulty. For example,' in the 
The recruitment to the army has also taken Lyallpur Canal Colony the price of wheat has 
place from this community resulting in the had a rise from 300 to 400 per cent whereas the 
inflow of wealth. There is no doubt as Tables IV price of cattle has gone from 600 to 700 per cent, 
to VI indicate that land values have gone up to Slightly better than this is another group 
a limit previously unknown and therefore which consists of cultivators who have a small 
redemptions of land have been much greater surplus over their food requirements and which 
than before the war. they dispose off to enable them to purchase 

‘ Travel less ’ campaign has its worst enemies other necessaries of life. Sometimes they have 
in this class and all pre-war schemes for pil^im- to make purchases at black market prices 
ages, courtesy visits to distant relations, although they also sell their produce sometimes 
etc. have been fulfilled in war time. The at black market rates when there is a paucity 
cultivators have been spending liberal sums on of things. This was the case in February and 
social functions. Drinking has increased as* is March 1946. The condition of the producers 
borne out by the officials of the Excise Depart- of cash crops like vegetables round about 
ment. Their visits to grand hotels in the cities cities is decidedly better because they obtain 
have also been noticed in war days. higher prices and get much more net profit 

The revenue officials say that collections have per acre than in the pre-war period. The big 

not only become easier, more prompt and farmers and landlords have benefited to a great 
pgular, but the pressure of officials as a factor extent from this situation because of having 
in revenue realization has disappeared in ihany economic holdings. The cultivator would have 
places. Instead of the Lambardars going to the gained as well if the prices of agricultural 

farmer and compelling payment of kist through produce alone had gone up immediately or at 

persuasion and threat many villagers have been least stood at a considerable higher level than 

found seeking the village officers to pay up ' those of other commodities, 

their dues. - ^ To sum up, the effect of war on the agricul- 

There is a dark side of the picture as well, turist has been to the cultivators’ advantage 
In any other coimtry a rise in agricultural prices and especially in the case of the bigger farmers 
would mean an increased income and prosperity having* morer surplus to dispose off at higher 
for the agriculturists as a class as well as for prices and getting other articles at controlled 
most individuals. rates through their personal influences. It can 

In our country on the other hand it means be called a period of temporary boom in the 
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TRIALS AND TRIBULATIONS OF AN AMATEUR 

GARDENER 

By ADI K. SETT 


T hrough sheer fortitude, patience and 
persistence, Mr. Stanley Jepson, Editor 
of The Illustrated Weekly^ lias achieved 
notable agronomic results on a small plot of 
land at Matheran, the hill-station near 
Bombay. 

Journalist turned farmer 

Today, one of Indians most vital problems is 
food. She is facing a critical famine and there 
is tremendous propaganda throughout the land 
for growing more food and turning flower 
gardens into vegetable patches. Therefore, 
what Mr. Jepson has executed in the face of 
many difficult and abnormal conditions in the 
jungle should be an incentive and an inspiration 
to those living in cities and in better agrarian 
zones. At the outset Mr. Jepson emphasized 
that he was ‘ no farmer but a journalist and an 
editor h "But gardening is one of his many 
hobbies. 

The plot of land, planted with flowers, fruits 
and vegetables, always proves to be a centre 
of attraction at the hill-station, which is a 
little over two thousand feet above sea- 
level. Approach is only by rail. There is no 
motor road. 

The soil 

For over two years, Mr. Jepson has been 
working hard on his land. He told me that 
four years were required, if not more, to make 
an agricultural success of the plot as he had to 
experiment from one season to another. Cir- 
cumstances were diffieffit and there was no 
cultivation on this rocky hill top and certainly 
there were no fruit orchards. The most 
important odds against which a cultivator in 
such conditions has to struggle is the soil itself. 
It is highly porous murram and, therefore, 
^ extremely difficult to work. ‘ You should bear 
one factor in mind \ Mr Jepson said to me, ‘ the 
land around here is mostly rocky. The more 
you dig, the more you come across great boulders 
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and pieces of rock. It is crowbar work ! ^ 

From the middle of June to the end of 
September, the incessant and lieavV rainfall 
on this hill averages about two hundred and 
sixty inches, with almost no rainfall during the 
other months. The conditionsf are certainly 
abnonaal but with courage and the will to 
overcome them, one can attain some measure 
of success as Mr. Jepson has done. 

The forest land, below the property, over- 
looking the brown valley and facing the mauve 
mountains, was cleared and levelled. The 
next item of work was to dig a well which is 
about thirty flve feet deep, and often full 
during^ the rainy season. Here, our experi- 
mental gardener obtained much practical 
experience : ‘ I learned guite a lot about things 
of which I was totally ignorant, centrifugal 
pumps and pump lifts, driving a pump from a 
petrol engine on the well-wall, pipes and rates 
of water flow, overhead irrigation. ’ 

There were trials and disappointments of 
course. The pump was fixed lower and in- 
stead of obtaining 20 gallons of water per 
minute, as promised by the manufacturers, 
Mr. Jepson obtained double the quantity. ' The 
water goes into a highly placed tank, thence 
into one-inch pipes to the other end of the land 
and from there into various cement tanks. 
Subsoil irrigation is strongly recommended 
by Mr, Jepson. Near the well is an inscription 
from Cato : * The Best Citizens Spring From 
The Cultivators.^ 

The soil, as stated, is not too suitable for 
agrarian purposes, and is not old enough. It 
bad to be improved with humus. Stable 
manure was imported from a distant spot by 
head loads and was found to be too expensive. 
So Mr. Jepson tried to get regular van loads 
by the local metre gauge train from Neral but 
that was even more costly, Mr. Jepson finds 
that night-soil (also known as bathroom 
manure) is very useful when trenched in certain 
places. He has also tried, with some success, 
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TEIALS AND TRIBULATIONS OF AN AMATEUR G-ARUENER 

And ke thinks that htous, MU top. A monkey is an extremely miscMev. 

-OHS animal. He will destroy whole rows of 
vegetables for mere fun before he eats one leaf. 
Just after the monsoon, grasshoppers and 
locusts come in hordes ^ and destroy young 
leaves. Hares, big jungle rats and porcupines 
will also do their bit in waging war on plants. 

Mrs* Jepson^s preserve 

The top flower borders are Mrs. Jepson's 
preserve and she finds that among other things 
flowering shrubs and hydrangeas, begonias, 
delphiniums, double petunias, pansies and roses 
bloom in abundance. I have seen even beauti- 
ful orchids in the loeal forest and many monsoon 
ferns and wild flowers. .V 

The poultry is worth noting. Splendid 
specimens of Leghorns and' Ehode Islands do 
their part bravely and Mrs. Jepson told me that 
she had been told ' theyUl all die in the rains 
but they did not die. They have free range in 
the forest and get plenty of young green stufl 
and insect life, the natural food of the wild 
jungle fowl of which there are some in the 
forest round about. Here again, monkeys steal 
the eggs if you will let them. 

The Jepsons pay visits to this place only 
at week-ends and that too very irregularly, , 
once or twice a month, or when they can snatch 
a short spell to the hill. But in spite of the 
infrequent and comparatively little attention 
paid, they have achieved results worth noting. 


I asked Mr. Jepson whether he used any 
chemicals to stimulate the land. He said he 
did so very seldom and very little. ‘When 
yqu know’, said Mr Jepson, ‘that the heart 
in a person’s body is weak and you dose him 
with a stimulant, it do^s little good to him. 
The question is to improve the person’s physical 
condition. So with the land. Good and 
plentiful manure is needed. There are some 
excellent fertilizers but they do little good 
when the soil is’ not in good heart.’ 

Vegetation 

Quds^oned as to what fruits grow best in 
these .conditions, Mr. Jepson said, ‘ Bananas 
and papayas grow most rapidly, though the 
latter get damaged by the heavy and destructive 
rains, winds and gales. ’ Citrus fruits like 
oranges, limes, grape fruit are still growing; 
custard apples, phanus (jack fruit), chickoos, 
guavas, cashew nuts, mulberries, mangoes 
(there are gigantic wild trees on the hill), 
UtcMeSf cape goosebeiries, potatoes, sweet 
potatoes, (here rats are most destructive and 
will not leave these plants alone unless rat 
poison is freely spread among them) and 
tapioca grow abundantly and seem to thrive 
in spite of the heavy elemental odds. 
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PLANNING AND THE VILLAGER 


I T needs to be hardly stressed that 1 he 
foremost task before the country is to 
develop her primary industry'', a griciil- 
tiire. As a result of food shortage, agri- 
culture has been able to draw the atten- 
tion of .even the sophis.iicated citizen wlm 
till now was unaccustomed to think of his 
. food supplies in terms of land and plough 
and cattle. It is a happy sign of times 
that increasing attention is being paid to 
agricultural development for in this lies 
not only the prosperity of the country but 
also the health and happiness of its 
people. 

Planning has bieen recognized as an 
essential prerequisite to any develop- 
mental programme ; this is more so in the 
case of agriculture for agriculture con- 
notes a complex int.eraction of innumer- 
able conditioning factors and a planned 
scheme, if any were needed, is more in- 
cumbent in this case than in any other. 
ThivS is also the reason why planning in 
the domain of agricnitnre presents special 
difficulties. A plan which does not take 
into consideration even one— not to speak 
of more — apparently negligible factor is 
for^oomed to failure. All the^ contri- 
buting factors must be viewed in ibeir 
K p^*oper perspective, weighed, evaluated 
and given the attenton they are entitled 
to. 

Ill planning for agricultural develop- 
ment, attention too often is limited to. 
the plough and the land if tills ; the man 
behind the plough is frequently over- 
looked as if he were of no consequence. 
Such an attitude is unfortunate and be- 
trays a lack of appreciation pf the pro- 
blems involved. For the person, who 
drives the plough across the field, serves 


also to provide the nec.^sgary dynamism 
to all the heterogenous operations that 
together constitute^ agriculture. To neg- 
lect him, or even to relegate hijn to a 
s.econdary position, is to deny the very 
foundation of progressive agriculture* 

In India, more than iirobably in any 
oth.er country, the development of agri- 
culture is intimately connected with the 
weli-heing of the masses. These are the 
people who form the backbone of agri- 
culture in this country. And yet they 
live in abject poverty, are ignorant and 
are in m.any cases denied the basic neces- 
sities of life. All planning programme 
in this country in order to be really effec- 
tive must therefore take propej notice of 
the common man. ^ 

Th:e common man in India lives in its 
more than 700 000 villages scattered 
throughout the country. The common 
man in India stands badly in need of 
fpod and clothing and leisure and a re- 
asonable standard of health. Above all 
he has a very insecure economic back- 
ground with a pressing load of debt and 
the persistent grip of the money lender 
ever tightening its hold on him. From 
all these he wants an escape. And un- 
less this is assured, all planning is bound 
to end in an utopian muddle. ^ The far- 
mer pr the villager cannot be interested 
in any progressive programme unless it 
conveys to hint ihe promise of freedom 
from want and disease 'and fear with a 
certainty whioh can convince him. More- 
over, the peasant tills tbe land and makes 
it productive not only for himself but 
also in the larger interests of the whole 
country. Therefore in any scheme for 
the development of the country, the needs 
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not been taken into confidence in its 
sli aping. The peasant lias no idea as 
to wliat it is meant for, liow fm* it will go 
towards improving liis condition and the 
extenf to which it will be helpful .to the 
larger interests of the country and the 
society. The fanner has a conservative 
mental make-up as is natural to people 
of his calling ; lie is therefore not prompt 
in his grasp of ideas especially foreign 
to him and consequently his reaction to- 
wards these is bound to be slow, cautious 
and calculating. He must be convinced 
of the utilitarian value of a schem.e be- 
fore he can be expected to act and har- 
ness his energy in a desired direction. 
And in order to convince him, all ideas 
and schemes of planning must be present- 
ed tp him in a inanne.r which he can 
easily comprehend and which must be 
devoid of all a.uthoritari.an attitude. An 
abundanc.e of sympathy with the villager 
and an intimate und.erstanding of his 
ways and habits should necessarily under- 
lie any effort which is tuned to his bet- 
terment and welfare. IJnfortunately this 
consideration of human v.alues has been 
sadly lacking in many a well-meaning 
scheme which has pf late been put for- 
ward. 


and problems peculiar to the farmer must 
be giveii priority of consideration. 

It is essential that targets of produc- 
tion will have to be fixed in any attempt 
to relieve the peasant of his perennial 
sufferings, and unfailing efforts will have 
to be made to translate these into reality. 
So long as these targets remain unattain- 
ed all talk of planned progress^ will re- 
main barren and elusive. It is there- 
fore necessary that the targets should be 
so fixed that they are capable of attain- 
ment, — not sp low as to appear meaning- 
less and bereft of imagination, nor so 
high as to court failure and disappoint- 
ment. Either of these phases is natural- 
ly pregnant with dangerous potentiali- 
ties and is calculated to set up psycholo- 
gical reactions daunting the spirit ^ and 
enthusiasm of the peasant — that pliable 
human material which essentially epn- 
tributes to the success of all cooperative 
endeavours. 

In order tp win the confid;eUce and 
active cooperation of the farmer any 
schem.e of planning and reconstruction 
had better be built up from below up- 
wards rather than a chiselled and ba- 
lanced blue-print foisted from above on 
an ignorant and unwilling mhss who had 
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PHOSPHATE MANURING OF LEGUMES FOR 
INCREASED FOOD AND FODDER. IH 

By C. H. PARR & R. D. BOSE 


A ccounts liave already been giTen 
of .the s.trikiiig effects of phosphate 
fertilizers when applied to berseem 
{Trifolium alexandnnuTri) , Under the 
conditions of the .experiments carried out 
at Ne.w Delhi, superphosphate alone or 
in combination with organic manures 
prpdu.c.ed luxuriant growth in berseeiu 
and more than doubled the yields. With- 
out the addition of any further fertili- 
zers or manures, the yields of the folloyr- 


ing crops of wheat in the plots to which 
phosphate had been applied to b.erseem. 
in the previous years, were more than 
100 per cent higher than where wheat 
followed unm.anured berseeni. Wheat 
followed berseem in (1) a doubled crop- 
ping, cowpoa-wheut rotation and (2) a 
fallow-wliont roation. The yields of 
borseern and cowpeas grown in rotation 
are given in Table I. 


Table I 


Three year average yields of berseem and mmpms {green fodder i940''4i to 1942-43) 


Manures applied each year to berseem only for . N. P. K. contents of m^ures 
• / t 1 applied 


3 years, 1940 to 1942 in maunds per acre 


Average yield of green 
fodder maunds pet acre 


L. 

A, 

B. 

D, 

E, 
R 
K, 


No manure 
Farmyard manure 


C 

a 

H, 


Activated Sludge 
Rape calce 

Sulphate of ammonia 
Complete artificials : 
Sulphate of ammonia 
Superphosphate 
Sulphate of potash 
FMayard manure 
Soperphosi^te 


97 

194 

43 


4.6 

1.7 
2*9 
291 

4 

6 

84 


J* Supotptepyte and Farmyard mamire 194 





— ' — ~ — - — - 

Berse«m 

Cowpeas 




Average of 3 
years 1940-41 
to 1942-43 

Avenage of 3 
years 1941 

to 1943 

N 

p,o. 

K,0. 






161 

106 

40 

28 

60 

265 

129 

80 

56 

120 

324 

136 

80 

56 

64 

295 

127 

80 

32 

i6 

334 

130 

80 

, 

169 

120 

80 

56 

120 

366 

142 

120 

84 

180 

339 

133 


132 


33^ 

1 20 


198 


378 

125 


264 

■■ 

369 

132 

*80 

x88 

120 

414 

138 


( I maund-82,3 ib. ) 


Parr, C* H* Be Bose, ft, l>, Ftoptee Manurlfsg of ttgnmc$, I Sc II, Indian Farming^ VoL V, No, 4, April, 

1944, 156-162 Sc VoL VI, No, 5, May, 1945, 201-208, t a « t xt n u,* . ;i n n n 

d H, Farr, 1 . A ,S. is Head of the DivMon of ^rkukure, I, A. ft. L, New Delhi, and ft. D, Bose, B.Sc, 

is Secretary, Indian Central Sugarcane Committee, New Delhi, 
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Table I shows that the berseem was 
grown in rptation with cowpeas for thre'e 
consecntive years 1940-1941 and 1942. 
The berseem crop only was manured. 
No manures of any kind were applied 
after 1942. The snbsetpent cowpea and 
wheat crops (Table II) were grown on 
whatever fertility had been built up and' 
left hehind by the berseem and cowpea 
crops during the period 1940-42. The 
particularly healthy appearance of the 
1943-44 wheat crop in the phosphate 
treated plots clearly indicated that the 


built up fertility in these plots was by 
no means exhausted by tWs crop 

of wheat or by the double cropping pf 
cowpea (kharif) followed by wheat 
(mbi). Another crop of wheat was 
taken in 1944-46 in the same two rota- 
tions (a) fallow-wheat and (b) cowpea- 
wheat which was again repeated in 1945- 
46, tp best the extent of the goil fertility 
which this system of cropping and man- 
uring had^ clearly created. The results 
are given in Table II. 


Table II 

Yields of wheat in the Rabi 1943-44, 1944-45 and 1945-46 and cowpeas in the intervening Kharif, 1944 and 1945 


Manures applied per acre to ber- 
seem in each of the previous 
three years 


Average 

Green cowpeas wheat 
Average 1943-44 


yield in maunds per 
P6. C. 518 (grain) 


Average i943’44 1944-45 1945-46 

yield of 2 — 

years 1944 After After After After After After After After 

& 1945 in one cow* two one cowpeas three two cow- 

rotation with fallow peas fallows fallow fallows fallow peas 

wheat 


L. No. manure 
A. Farmyard manure 40 lb. N. 

P. „ Soib.N. 

D. Activated Sludge 80 lb. N. 

E. Rape cake 80 lb, N. 

F. Sulphate of ammonia 80 lb. N. 

K. Complete artificials on the basis of 
treatment 

C. Farmyard manure 120 lb. N. 

G. Superphosphate 132 lb. P 205 

H. 198 lb. 

L ,> 264 lb. 

J- 132 lb. „ 

+Farmyard manure 80 lb. N. 


Compared 1943-44, .the yields of 
tlie 1944-45 wliea.t crop are all consider- 
ably higher. Sonie of ±his increase may 
he a.t.tribuied to the effect of season, since 
1944-46 was a season o£ a good mhi cereal 
yields in the area concerned. It >vill be 
noted, however, that in the plots which 
were either unmanured or treated with 
manures containing little or no phosphate 
as A. E. and P, (Farmyard manure 40 lb. 
N ; Rape cake 80 lb. N ; Ammonium sul- 
phate 80 lb. N), this increas.e |impunts to 
only 2 to 14 per cent in the coyep^a-^wheat 

' ! ^ ^ 


164 

24. 

0 

14 * 

9 

25. 

6 

25. 

3 

14. 

7 

24. 

.8 

22. 

9 

14. 

,2 

i 94 ‘ 

20. 

.2 

16. 

■7 

24. 

1 

17. 

,6 

15 

.8 

24, 

■3 

29 

.8 

17 

•3 

203 

27. 

,0 

20. 

9 

34 * 

5 

30. 

7 

18. 

I 

55 * 

3 

39 * 

5 

19. 

4 

I 9«5 

26. 

6 

23. 

1 

31* 

I 

28. 

7 

20. 

I 

34. 

4 

32. 

I' 

22. 

.2 

185 

28. 

6 

16. 

I 

29. 

I 

26, 

9 


,0 

29. 

2 

25. 

,8 

16. 

.1 

214 

21 

.0 

15 ' 

.2 

27 - 

.8 

19, 

-9 

16, 

•7 

24. 

2 

19. 

I 

20, 

■4 

204 

31 - 

3 

23, 

9 

32. 

3 

35 - 

-2 

27, 

.1 

28. 

.2 

39. 

.0 

20. 

.6 

218 

^7 

•5 

22 

•3 

30 

•7 

31 

•3 

23 

.8 

27 

‘3 

29. 

0 

20. 

3 

200 

30. 

.8 

24. 

.2 

38, 

. I 

32, 

- 1 

27- 

‘3 

27. 

9 

31- 

4 

21. 

9 

206 

29; 

•9 

26 

. 2 

3<5 

•3 

34 

.1 

32 

.6 

33 

•4 

28 

,"2 ^ 

27. 

3 

204 

29. 

■7 

25* 

•5 

39 * 

.0 

36. 

-7 

36. 

. I 

29. 

8 

33 i 

6 

27. 

9 

208 

25 

•5 

26 

•4 

40, 

•3 

36 

*7 

32, 

•9 

35 - 

*4 

34 - 

‘5 

24, 

*9 



rotation and 4 o 14 per cent in fallow 
wheat. The extent of the favourable 
seasonal effect in the low |)hosphat.e plots 
is limited to this amount. 

Need for soil fertility. 

The yields in the phosphate-treated 
plots, treatments G and I on the. other 
hand are 86 to 146 per cent 'greater than 
that of the ^np manure’ plot, showing not 
only that a very stable and effective type 
of frtility had been built up but that it 
was such as enabled the maximum 
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: utilization pf tlie advantages offered by 

weather conditions favourable to the 
> wheat crop, which is further confirmed 
I by the 1945-46 yields. The importance 
of this aspect of soil fertility has not 
been sufficiently appreciated in this 

I country, where soil fertilizing practices 

tend to be of a hand to mouth type, 
based on the quick return or short term 
view. A soil low in futility, is quite 
unable to respond fully in crop yield in 
those years when nature is in a generous 
mood, and though some increases in 





yield may be obtained, these seldom re- 
present the full measure of what is pos- 
sible when the infiuences of a favourable 
season act in combination with all the 
crop producing forces at :work in a real- 
ly fertile soil. 

Economics 

The cost pf superphosphate added and 
the value of .the increased yields of 
wheat, both grain and straw, 'are given 
in Table IH. 
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It will be seen that even at pre-war 

prices, tlie increase in wteat yields in 
tli;e phospliate-treated plots even at the 
high dose of 8 maiinds superphosphate 
per acre is sufficient to pay for the cost 
oi all the phosphate applied over the 
previous period of three years and leave 
a profit. 

The appearance of the crop.s in the 
high phosphate plots moreover indicates 
that thers is still a reserve of unused 
fertility here at the disposal of future 
crops . 

Price relation of nitrogen and phosphate 

In America it has been estimated that 
1 lb, of phosphate when applied to the 
legume lucerne, results in the accumula- 
tion of 3 lb. of nitrogen in the soil. In 
India the pre-war price of nitrogen was 
five annas per ppund (Ammonium sulph- 
ate E^. 5 per maund), that of phosphate 
(P 5 O 2 ) 2.76 annas per pound (double su- 
perphosphate at Rs. 5 — ^8 per maund). 
In teyms of money an investment in 
phosphate of 3.75 annas could thus pro- 
duce a return in nitrogen of 16 annas. It 
is this favourable exchange of P 2 O 5 into 


nitrogen which is the source of the profits 
indicated above. 

The 'average yield of irrigated wheat in 
the Punjab grown in the usual cropping 
rotations is reported to be 11.3 niaunds 
per acre. If the yield of three years 
wheat in the phosph^te-trcatecl plots is 
averaged over six years, i.e. to cover the 
period when berseem was grown for three 
years, the average yield per acre, for the 
six-inannds supefe’phosphate treatment 
comes to 14.35 maunds. In this rota- 
tion, over and above this, was also 
produced 1,134 maunds of berseem and 
T 86 maunds of cowpeas of which 651 
maunds of berseem and 140 maunds of 
cowpeas represent the increases over 
the ‘no manure’ plots as a result of the 
application of 18 mairiids of superphos- 
phate. Table IV shows the approximate 
value of this increase in fodder in terms 
of linseed cake. , , , 

l 4 >oked at from this angle, the results 
indicate a manner whereby India cun 
increavSe production of botli 
human consumption and suitable foddei 
for cattle population at one and the same 
time. 




Table IV 

Va/ufi of th increased yUlds of her sem and c(0peas in hrms of linseed cake 


Total yield in maunds Iticfease per acre over 
per acre * no manure * 


Manurial treatment per Green ber- Green cow- Green Green- 
acre (applied to ber- seem in 5 peas in 5 berseem cowpeas 
seem) rabi crops kharifetops md. . md. 


Increase per acre over Quantity of Hnsced 
'no manure * shown cake per acre^ 


as digestible pro- 
tein 


required to provide 
the digestible 
protein equal to 
increase over ‘no 
manure * 







(A) 

■(B) 

(A) 

(B) 






(lb.) 

(lb.) 

(md.) 

(md.) 

, ISb manure *- ; 

48 $ 

646 

... 



... 

... 

... 

Super 4 m4» ‘ , 

1009 

759 

526 

115 

1434-5 

449-4 

74.9 

25.5 

SPper $ md, . , 


786 

651 

140 

1776.0 

556.3 

92.7 

29.1 

Super 8 md. 

tto$ 

802 

625 

156 

1741 -y 

541.5 

90-7 

28.5 


Note : (A) denotes raantity ^r acre in 5 rabi and 5 kharif crops while (B) denotes quantity per acre 

in 1 rabi and 1 khmif season. 
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ceriain comJbmat.ioBs of the two , to study 
the effect of oontmuous applicatioii of 
phosphate on the yield and composition 
of the legumes berse.em and cpwpea. 
Similarly in this case three manured crops 
of herseem were followed by three unnia- 
nured crops of cowpeas and in 1944-45 
wheat was grown in these plots for the 
first time. The yields obtained from all 
the crops are shown in Table V. 


Efl^t of inanuriitg berseem with lower 
doses of phosphata 

High doses of superphosphate, -viz. 133, 
198 and 261 lb. P0O5 (4, 6 and. 8 

inaunds) per acre were used for manuring 
berseem in the experiment detailed kbove. 
Another series of experiments was; there- 
fore, started a year later, i.e. 1941-32 
with lower dos.es of phosphate as super- 
phosphate or farmyard manure and in 


Yields of herseem^ coppeas and wheat from wanurial experiment No. 2 during the period 1941-42 to 1945-/16 

Average yield in maunds per acre 


Weight of manu- 


res in maunds 
applied per year 


I wheat PB. C. 518 
Green Green (gtain) 

cowpeas cowpeas 1 

1944-45 1945-46 


.vfanurial treatments per acre applied 
each year to berseem only, for 3 years. 
1941 to 1943 


Super- 

phosphate 


F.Y.M.ati61b.P,05 
>» 52 - >> 

>* 64 >9 

Superphospate at 16 lb. P.^Og 

32 

>» 64 3 a ,» 

Super at 8 lb. P^Og-j-E. Y. M. at 8 ib. P „0 


Here again herseem manured and whealj 
grown on. the residual effect of manured 
berseem and unmanured cowpea.s show 
clear and definite .responses to the higher 
doses of phosphate manuring, hut in the 
case of cowpeas similar re(sponsels ai^e 
again markedly absent. ^ For the same 
amount of phosphate, superphosphate has 
generally shown higher crop yields than 
farmyard manure, though the differen- 
ces in yields axe not statistically signi- 
ficant in all cases. In the case of 
wheat significant increases in yield over 
that of the 'no manure’ control wfeire 
obtained whenever the dose of php’s- 


phate was 64 lb. P2O5 per acre either 
in the form of superphosphate alone or 
as superphosphate in cpnibination with 
farmyard manure. This indicates that 
a dose of 64 lb. P20n or ahoxit 2 maunds 
pi sup.er-phosphate (38 per cent P2O5 
per acre applied in three consecutive 
years represents the basic level of phos- 
phate requirement of the herseem crop 
in the Delhi Farm soil. Even at .this 
dose the yields of berseem showed a 
tendency^ to decline during this three- 
year ^period, hut those of the ;coWpea * 
remained fairly uniform. This sug- 
gests that the berseem was using up 
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the soil phospliate and iimt Jb. 

P 0- l)er acre per anJirim w as 
filiate ^ The necessity for a high initial 
basic phosphate dressing is indioaded. 

The lower doses of superphosphate in 
combination with farmyard “^nure in 
this experiment have /given good yields 
of wheat and fair yields , berseem. 
It will be noted in Table I that treat- 
ment ‘d’ (superphosphate 4 maunds 
— F.Y.M. 194 maunds) has given consis- 
tently good results, the highest yield 
of ' berseem and the second best in 
wheat. The yields of the complete 
artificials’ treatment in -this connexion 
are of interest. The amount ot 
added is only 56 lb- a year comparable 
to the amount of P 2 O 5 added 111 .the loi'’ 


phosphate experiment. It would appear 
from these results that other factors 
are op,era.tiug besides phosphates. The 
consistently good results of treatment 
‘J’ in support of tjiose of treatment 
‘K’ suggest .that potash may play a 
part. This aspect is under investiga- 
tion. 

Berseem In rotation with maize and 
wheat 

Table VI gives the yields obtained in 
an experiment to te.st the effect of 
phospha.te in different forms, when 
applied to the berseem crop on maize 
and wheat grown in the_ following 
I'harif and rahi seasons. Yields were 
obta.in,ed as jiresented in Table YI. 


Table VI 

Yields of manured heriee?n and unmanured and wheat 

Average yield in maunds per acre 


Treatment per acre applied to berseem 
only in i944~45 


Green berseem Maiae grain Wheat grain Combined 

Kahf 1944 " Kharif i^^’S 1945-4^^ yjeld of mzhe 

45 (manured) (unmanured) (unmanured) and wheat 

I945-4<> 

(unmanured) 


No manure 

Bonemeal at 120 lb. .. n r\ 

Ammonium Phosphate at ijplh. 1 
Superphosphate at 120 lb* PsO^. lu n n 

ISoncmcal and Ammonium Phosphate ^ 2 ^*^ 

Bonemeal and Superphosphate each at 60 lb. 

Owing to the late arrival of _ supplies 
of superphosph.a.te - .this fertilizer /was 
applied la.te and the increases in yields 
from this treatment are not ot tne 
order of those obtained when super- 
phosphate was applied at the 
that is, at o.r before sowing the berseem 
•crop. The yields ob.tajn'ed under this 
t.reaMent, However, are on a iev.el witn 
obtained from bonemeal alone 
wbicli inamire is known to reqnno time 
to boeome ' Ammonnam pnos-^- 

phtie on 'im UlM," .%m sbown 

'clear Teaponso^* w ■|®r cent 

increase over inaBtire * Ific res- 

ponse of berseem 'to ammonium libos- ■ 
pliate is of special interest. ^ ■ Bpsides 
tlie 20 per cent P 2 O, this fertilisser con- 
;tuins abont 17 per cent ni.trogren. Other 
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24*1 

22.7 

4 .B 

22.9 

27.4 

50.3 

28.5 

25.7 

54.2 

21 . I 

22.3 

43.4 

23.1 

26,7 

49.8 

23.4 

28.1 

51*5 


experiments Lave shown tha.t the berseem 
crop can, in its early stages, make con- 
siderable use of a ready Bupply 01. 
nitrogen whenever it is associated with 
available jplxospliate. Similar results 
can be obtained when equivalent 
amounts of nitrogen and phospha.te live 
applied in .the form o£ aninumiuni sul- 
phate and siiperphospluite. 1 he results 
given in Table T show .that the berseeni 
crop can make no corresponding use ot 
nitrogen when it is apidied alone as 
sulphate of uinniouia. The idea ot ap- 
plying nitrogen to a legume crop is 
contriirv to general agricultural opi- 
nion, Imi whether the practice is soumi 
or n.o.t, depends on the contribution the 
added niirogeu iu as.sociation 
phosphate wjlj make, not merely to 
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increase ilie yield of bers^mii to^ ±o the 
final soil fertilizing effect of ilie 
which is as iinportant as its jininecliaje 

^^When the yields of iiiaize and wheat 
under this double cropping sj^stem are 
added together as shown in Table Vi, 
yields up to 54.1 inaiinds were obtain- 
ed in the ammonium phosphate-treated 
plots. In an adjacent plot, where maize 
and wheat were grown in rotation ^ for 
two years without manuring the yields 
obtained per a ere "were as follows : 

1944- 45 ... Maize 14.6 inatinds. 

Wheat 13.9 „ 

1945- 40 ... Maize 11.8 ,, 

meat 12,5 ,, 

The total yield from the four crops 
in two years amounts to 51.8 maunds 
per acre. In the berseem— maize — 
wheat rotation the comhined yield of 
maize and wheat in one year is 54.1 
maunds in the ammonium pliosphaie- 


treated plots. In addition to this, these 
plots produced 262 maunds of ber- 

seem. Moreover there is in these ^ plots 
still a reserve, of fertility for future 
crops. These experiments were laid 
out to show that fertility building 
begins immediately when berseeni "is 
grpwn in the presence of adequate su])* 
plies of phosphate either added or al- 
ready present in the soil. The amount 
of fertility so built up will doubtless 
depend on the amount of phosphate 
present or added and on the frequency 
with which the legume occurs in the 
rotation. 

The same action of ammonium phovS- 
pliate has been brought out in regard 
to other winter legumes such as lucerne, 
senji (MeJilotus alba) , metlira (Trigo- 
nella Foemim gfaecmn)^ peas and gram 
which also have shown responses to 
superphosphate alone bui hitherto of a 
lower order than berseem. 


Table VII 

Bffeef of superphosphate and ammonium phosphate on winter legume 1945-46 


Average yield in maunds per acre 


Lucerne (green fodder) 
Senji „ 

Methra ,, 

Peas I. P. 29. (seed) 
Gram I. P, 58. (seed) 


No manui'e 

Supefpbos- 
pbate 120 

lb. 

Ammonium 
Phosphate 
120 lb. P^Og 

141 .1 

267.2 

294.7 

I So. 7 

241.9 

271.5 

169. 1 

226.3 

264. 8 

12.9 

16. 2 

15*7 

14.7 

18.7 

18.4 


(i maund-82.3 lb.) 


Importance to India of increased soil 
fertility 

India’s food position now demands 
(1) a very considerable increase in 
cereal, vegetable oil and protein foods 
for an ever-growing human population, 
thp requirements of which already ex- 
ceed the capacity of the present culti- 
vated areas, and (2) a considerably in- 
creased production of milk and dairy 
products, that is, those protective 
foods essential for the maintenance of 
good health. 


Tor an adequate milk supply, better 
milking cattle will be needed, which in 
turn, will require fodder production on 
a much larger scale. The question 'as 
to how India can increase production 
in both grain for human consumption 
and suitable fodder for the cattle popu- 
lation at one and the same time, is 
becoming increasingly urgent and im- 
portant. Although the problem is by 
no means new, and much consideration 
has already been given io it, practical 
measures to produce more fodder from 
the limited cultivated area without loss 
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level of soil fertility is not secured, 
India’s food cannot be assured as the 
demands on the soil are now too heavy 
and are increasing year by year. 

The quickest and .cheapest way to 
regain .the lost fertility, and to hiiild 
up mo.re, is to give the soil its_ require- 
ments of phosphate, and in acid soils, 
lim.e as well so that .the legumes can 
operate to their fullest capacity in the.ir 
role of taking nitrogen from 
and fixing it in the soil and of adding 
organic matter either as green manure 
crops or merely by the increased root 

growth. , 

With the establishment of such a 
system of nitrogen and organic matter 
(humus) supply to the soil, there need 
be no concern .that India will not be 
able to make effective use of the arti- 
ficial nitrogenous fertilizers, large scale 
manufacture of which is now con.tw- 
plated. The high fertility building 
effects of ammonium phosphate, whm 
used in conjunction with legumes m 
rotations in these experiments, _ is hn 
assurance of this. India requires all 
the nitrogen she can get from whatever 
source. Combined with the use of phos- 
phate and legumes, smaller quantitl^ 
will be required .to produce big effects 
which' will enable the limited supplies 
of artificial nitrogen to go further. Lhe 
continuoxis application of artificial nitrO'- 
genous fertilizers used alone to stimu- 
late cereal crop yield may eventually 
bring about effects in the sods inimi- 
cal to crop yield. Good cultivators 
however respect their soil 'and (quickly 
appreciate the difference betw^n soil 
fertility building practices and the arti- 
ficial stimulation of crops bv tbe supply 
of the one main elehient, viz. nitrogen. 
Now that both processes can bg demon- 
strated it is for research workers to see 
1-1 P/aef. nQP nindo of the 


of food g.rain liave hitherto not been 
fortlicoiiiing. Viewed frpni the angle 
of the results of these experiments the 
problem does not appear ^ inspluble. 
The legumes produce prot.ein for food 
and fodder and enrich the soil _ with 
nitrogen for cereal food production as! 
they grow. The particularly high e% 
cieiicy of herseem in ^ this respect 
clearly brought out in .these experi- 
ments. The present low^ level pf yields 
of crops in India is mainly due ‘.to the 
fact that the bulk of Indian^ soils are 
depleted and farmed out 
largely .synpnymoim w.l-! 
of adequate sui 
ganic as w 


Fertility is 
ith the presence 
.pplies of nitrogen in or- 
guuxxw ./ell as in inorganic forms. 

With the aid of adequate supplies of avail 
able phosphate, these experiinents show 
that .the legumes can build up large 
quantities of nitrogen in a form which 
is at the disposal of succeeding food 
crops, such as wheat, paddy, potatoes, 
sugarcane and maize. 

India^s food and fodder position can- 
not be secured until her present soil- 
depleting systems of crop husbandry 
are changed and replaced by soil ferti- 
lity building system,. Over large areas 
Indian soils under continuous cropping 
are doomed to low yields. Even the 
recuperative effect of fallows is insuin- 
cient to prevent this. The imn;ediate 
demands on the land moreover ^^11 
render fallowing less and less possible. 
The usfe of phosphates in conjunction 
with efficient nitrogen-fixing legiiines, 
fodder legumes and legumes used as 
green manure crpos will^ j-everse the 
process and ensure a rising plane of 
soil fertility ’and increased yields of all 
the cereal crops which fallow , ^ Such 

practices must be made the basis of 
every cropping ■ rotetioriw 
Without added phosphate the legumes 
^ lux' the tieutl' ettlwafors^ rotationa fix 
too little nitrogen to ^ be really effec- 
tive in fertility building. ^Tliey bhrely 
maintain the stains qno. If a high 
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LANDSCAPING OF HOMES 


By BIRSINGH BHANDAU 

L AXBSOAPE gardening is a very 
fascinating and interesting sub- 
ject. As a profession its recrea- 
tional and educational advantages are 
many. A liealtliy, Jiappy, and beau- 
tiful natural surrounding for tlie 
children is of such great value that 
its importance cannot be exaggerated. 
It insjdres and satisfies the aesthetic 
taste and sense of beauts" of an indivi- 
dual. It also stimulates a sense of 
creation. It provides vast opportunities 
for artistic composition and design and 
offers to the artist a limitless field for the 
expression of his eniotiona and feelings. 


Landscape gardening defined 

■^Yhat is landscape gardening? It is 
the beautification of a tract of land 
having a house or other object- of inter- 
est on it. It is done .with a view to 
create a natural scene by .the planting 
of lawns, trees and shrubs. The artis- 
tic and scientific laying out of 'grounds, 
kno.wledge of soil, its grading, hand- 
ling of plants, and growing of a lawn, 
are some of the most essential opera- 
tions which are necessary to develop a 
landscape. The information about 
plants in connection with - age, size, 
shape, colours of flowers and iolia'ge, 
is very necessary for the gardener. 
Without it h.e would not be able to make 
an intelligent use of plants in landscap- 
ing, Protection of plants from insects 
and diseas.es is also the gardeners’ con- 
cern. A very wide field is covered in 
laiidiscape gardening. It is in fact both 
an art and science of the establishment 
of a ground in s.uch a way that th’ere 
shall bo a natural landscape effect. 


Aeoeasories to landscape gardening 

Grading of land, seeding, and plant- 
ing are incidental, 'and supplementary 
to .the one central idea of landscaping. It 
is to create a natural scene. The lawn 
is the canvass of the landscape picture. 


Foundation, planting and prominent 
central figure in landscape such as the 
house, make the framework of the pic- 
ture. The shrubbery and flowers, along 
with other accessories, add colours to 
the landscape. 

In making a picture of landscape, the 
second object is .to avoid artificiality. 
To hav.e a natural effect the picture 
must be simple and nature-like. 
ITowe.rs are ornaments and mere inci- 
dents. They add e^mphasis, supply 
colour, giv.e variety and finish. Even 
carpet beds give masses of colours 
only, not pictures. Yarious accessories 
and the flowers are to heighten and 
accelerate the landscape eft^ect. They 
should never contradict it. To serve 
this purpose flowers must have a proper 
place to have a proper effect* They ht 
such places can be grown freely and 
abundantly .to give mass effect, 'wh.ich 
has a higher value because it presents 
a much greater range of variety of forms, 
colours, shades and texture. Proper 
grou2:)ing of flowers is done for desired 
colour effect 

IN’ature abhors barrenness. vSo when 
a land is left to itself, sooner or later, 
a plant grows. This single plant in its 
natural environments gives the land a 
beautiful landscape effect, better than 
an elaborate planting in its unna.tural 
place. ^ The value of the plant m.ay be 
in foliage and form rather than in 
bloom. ^ In planting more depends upon 
the i^osition .that plant occupies with 
reference to each other and to the 
structural design of the place rather than 
on the intrinsic merits of the plant. 


Bifsingh Bfaandall is Panel Secretary^ Ministty 
New Delhi, 


Primary Gotisiderations 

One of tlie es.sential consideration in 
landscape gardening is that the place 
should be conceived as a unit. Ix)ok- 
ing around from a central point, every 
view should leave an impression of a 
certain definite picture . This impres- 
of Industries and Civil Supplies, Government of India, 
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sion slioulcl furtlier make a lipmogentpus 
2)art of tlio comple.te landscape. It 
slioulcl be in barmony wLtb the other 
parts of the larger >Viioie. Tiie parts 
should never confuse and contradict 
each other. This does not mean to 
exclude the use of contrast as an effec- 
tive means of bringing out the beauties 
of other parts. Some colours in flowers 
may not be as beautiful. But in con- 
trast, the same colour in its juxta- 
position with another proper colour, 
may look exquisite. Even beautiful 
colours appear more beautiful in the 
j>resence of another contrasting colour, 
for instance, the deep yellow flower 
maj be beautiful but this in its juxta- 
2)osition with red flow.er might become 
exquisite. 

The second considertition that one 
should keep in mind, is that there 
should be one central and emphatic 
point in a picture, such as the house or 
the pool. This central picture should 
doniinate the landscape. The rest of 
the landscape should serve the purppJse 
of complementing and suppleiR&titin^ 
the beauties of a central interest. 

The landscape should have a open 
centre. This principle should be ob- 
served with a rare exception. The opeU 
apace should be lawned with a thick, 
suitable, and proper lawn grass. The 
flower beds in the centre of tlie^ lawn 
should be avoided. The ppnd with a 
fountain in the centre sometinies make 
a very attractive central feature of th'e 
landscape. The sides and the borders 
of the place should be framed and mas- 
sed with 'shrubs and flowers. The over- 
crowding of flowers is tp be avoided. 
Riots of colours, without forms hnd 
border, have a very b.ad effect on the 
picture. Scattered effect of plantings 
is very undesirable. It^ does npt pro- 
duce clufity ( effectivenesss of the 
^ piotiifc, which ’ i$' ' primairy object of 

' Jteiisc$pin*g. ' ' ’ ' , 

Wanning essential 

All these fundamentals of landscaping 
should be kept in mind .while the neces- 
sary o])erations are carried through. A 
id an for this ]>ur]iose is necessary. ?so 


discussion on planning is adequate 
unless it is illustrated by the sketches 
and drawings of the various designs. 
These, however, are left out here for 
the sake of brevity. For the same 
reason no attempt is made to go into 
details. Only most important points of 
these operations are discussed here. 

In order of procedure, the essential 
operations are planning, building accor- 
ding to plan, grading, fencing and es- 
tablishing a lawn, iiUmting trees 
shrubs and flowers according to plan, 
maintaining ih.e development by repeat- 
ed painting and repairing of buildings, 
moving, cultivating, pruning and 
jdacement in plant material. The plan 
is the most important of all these. It 
need not be elaborate and complicated. 
The simple is easy to work and is 
more effective for a landscape effect. A 
provision for the replacement of the 
plantings should be .made bei^ause the 
plants grow in si^e from 3'ear to year 
This change is necessary for the nature 
like picture cf the place. 

Location of the building 

The site and location of thle biiildings 
is a very important factor which in- 
fluence the d.Q termination of a .type of 
a plan. Careful planning is necessary 
for locating the buildings for conye- 
nienc.e and service. The effective drain- 
age and the sanitation should be the 
gxuding ]winciple for determining the 
location. The water sui>pl3^ bath and 
toilet rooms should be properly located 
in relation to kitchen, sleeping and 
living rooms. The direction of winds 
should be kept in mind in locating 
cattle-barn and other such things 
the vicinity of a house. Where slope 
too setep, the soil-erosion should be 
controlled by terracing, prop.er grading 
and sodding. For a fresh air, and 
mum sun light, the facing of the house, 
its doors and windows, is very impor- 
tant. This should be planned in Ac- 
cordance* with seasonal changes. 

Drives 

Drives in landscaping are blemishes 
They, however. ^ 
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formal hedges, rormal liedges should 
b.Q used in a small area, .wiiile in a 
larger place informal shrub grouns 
■would serve the purpose better' and 
more effectively. A careful planning 
of the outdoor living room js necessary 
to increase its usefulness. It becomes 
more enjoyable by the proper 
planting of shade trees, flowers and bv 
locating properly thg pool^ arbor, and 
the lawn furniture. These are the es- 
sential features of the outdoor livino- 
™oni which should be carefully pkn- 

Selecting plants in relation to environ- 
ment 

_ The use of plant key for a model plan 
IS necessary for the proper use of 
trees, shrubs and flowerino' nln-nfu 
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Hints for the amateur gardener 

Eacli lioBie presents a different prob- 
lem in landscaping because of .tlie m 
dividual preference of tbe owner, ihe 
following additional kints can .be oi 

^foundation planting sliould not 
liide the attractive features ot tlie buiid- 
ino*. It sliould soften the hard hues. 
The lawn at places should come close 
to the building. It gives the enect 
that the building rests on the ground, 
not hangs on the foundation planting. 
It^ ties the building to the ground, 
which gives it a sense of stability and 

liermanence. , . 

Plant shrubs always in groups. A 
large varietv of plants is not despapie. 
They are likely to cause confusion. 
Pew plant groups serve the purpose 
better. They give variation in foliage 
or bloom throughont the year. Plants 
of equal vigour should be used in 
groups so that they may be able to 
compete with each other successiuUy. 
In mixed planting of evergreen and 
deciduous plants, the former should be 
near the entrance to add refinement, 
The ascending plants cause confusion 
in the picture by their abundant and 
irregular growth. Their use should be 
made sparingly. j .* 

When planting mear the foundation, 
one should make allowances^ for the 
plant growth. Straight lines in plant- 
ings should he avoided. The front 
lines of the shrubs should have smootn 
curves. Generally the replacement of 
the base plantings after eight to twelve 
years becomes necessary for an efiective 
landscape. 

Planting of trees in landscape has 
double purpose. It is used for the 
landscpae effect. It also is used tor 
the purpose of having .shade and frur 
trees. This double purpose should a* 


waj^'s be kept in view, and all possibi- 
lities of combination of trees should be 
explored. 

Formal gardens in landscaping can 
be designed to give pictures of definite 
shape. Kadial and rectangular gardens 
are so designed and named, feonie gar- 
dens are named after the material nsed. 
The rock garden is one of them, it is 
made by the accumulation of rocks _ on 
wliich grow certain plants. i± gives 
an impre.ssion of a mountain, i be con- 
tinuous flow of a little water down 
hill would make it complete and effec- 
tive. 

Gardening, a pleasant hobby 

These all essentials of landscaping 
pointed out above, if followed closely, 
would help an amateur to do away wim 
an expensive expert advice needed to 
create a beautiful landscape. Garden- 
ing should become the hobby of every 
man. Only a small tract of land 
around the home is needed. The start 
can be made with growing annuals. 
Man’s fancy to create and grow things 
should he awakened. We love flowers. 
We should also learn to love 
their natural surroundings for the beau- 
ties of their colours in the landscape. 
For the same reason we should love tue 
plants also. Our affection for plants 
as well -as for flowers should encourage 
the development of landscaping in India. 
It is very essential in a growing society 
because it contributes to the greater 
measure of happiness of each individual. 
It can provide recreational and educa- 
tional opportunities, both for the children 
as well as for the adults. This is very 
essential for the liealthy growth of a com- 
munity. Landscape gardening, th^e- 
fore, is a worthy programme and a noble 
profession which we should seriously 
follow for the happiness of hpmes. 


JK. 
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ROLE OF FISHERIES FOR THE IMPROVEMENT 
OF NUTRITION OF THE INDIAN PEOPLE 

By SUNDER LAL HORA 


T he liiajE principle affinn.ed by .tbe 
Faiiiine Iiic|niry Commission in 
tlieir linal report (Dellii: 1945) is 
that ike iStato skoiild recogniz.e its nlti- 
ina.te respoiisibilitj^ to provide food for 
all. 'Witliin tke last 100 years/ Gov- 
ernnients in India kave accepted tke 
duty to prevent widespread deatks from 
famine, but tke furtker obligation (d' 
taking every possible step not only to 
prevent starvation ^ but to improve nu- 
trition and create a kealtky and vigor- 
ous population, kas not yet been fully 
recognized and accepted.' 

Present state of nutrition 

After surveyi^ig tbe food problem of 
India as a wkole, tke Commission liave 
suggested tie lines of a food policy not 
only designed to i^reveni famine in 
future ]>ut to improve tke diet of tke 
people for a better standard of kfealtk. 

Tke Coinniission admit tk.e existence of 
nmck ill-liealtli, disease and mort’ality 
in India due to nial-nutritipn. It is 
estiniated tkat 30 per cent of tie popu- 
lation in normal times does not get’ 
enougi to eat, wiile tie diet of a large 
proportion of tie rest is unbalanced. 
Improvement of nutrition, therefore, 
must form an essential part of tie pub- 
lic iealti programme in India. A 
w.ell-balanced and satisfactory diet is, 
however, beyond tie means of large 
sections of tie j^eople, and an improve- 
ment in tie diet of the people cannpt be 
achieved without a great increase in 
tie^ inoduction of protective foods and 
a simultaneous increase in tie purchas- 
ing power of tie people. 

Fish, a readily available protective food 

Milk, eggs, poultry, meat and fish 
are animal foods of high protective 
value. The Famine Inquiry Commis- 
sion found that 'tie average daily 'per 

Sunder Lai Hora, D.Sc„ F.R.S.E., F.Z.S., F.R.A.S.B. 


Capita, consumption of milk in India 
has been variously estimated as 5.8 to 1(]| 
oz. tioiigi in most parts of India 
it is less than 4 oz. daily. To .elfect an 
increase in milk |)roduction, tioiigli 
highly desirable, is a long-range pro- 
gramme. Tie same is tie position with 
regard to meat. N'o iiiiinecliate increase 
in tie meat supplies can be expected. 
In fact, due to tie slaughter of a large 
number of cattle, goats and sheep to 
feed tie Army, it will take sometime to 
replenish the stock. ]5fforts are being 
made tc step w'p tie production of 'eggs 
and poultry but this increase cannot 
offset tie great demand for total pro- 
tective foods. In view of these consider- 
ations, ^ tie Commission laid 'strong 
emphasis on an increased production of 
fish as a very important part of tie pro- 
gramme for improving tke diet of tke 
population' and recouimeiuled ; 

'In India, wkere tke per capita intake 
of meat and milk is small, fisli kas 
s])ecial importance as a supplement 
to ill-balanced cereal diets. Tke 
present supply of fisk is totally in- 
adequate; tlie development of fisker- 
ies is one of ike most promising 
means of improving tke diet of ike 
people.' 

Tke Commission were of tke opinion 
tkat a great deal can ke done immediate- 
ly to increase tke supply of fisk and 
tkey recognized tkat 'an increased sup- 
ply ^ during tke next few years is very 
desirable, in view of tke present difficult 
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(v 485, 1S28), in commnting on Fibli 
aiaa article of diet’ observed : 

nVe liave been struck wjtli tlie com- 
parative failxrre to develop tbe bsli 
eries of the countiT as a source ot 
food. We are aware that, m cer- 
tain parts of tbe country, there are 
religious objections to tbe use of bsb 
as an article of diet. But in Madras 
and Bengal, it is readily ^ken and 
luucb relished by some four-fifths 
of the total population. In Jturma, 
it is universally liked and iu_ le 
form of a fish paste (ngap.i) is re- 
garded as an indispensable condi- 
tion. In Bombay, the United Pro- 
vinces and Bihar and Orissa, large 
classes of the population take il 
when they can get it and, in tne 
Punjab, there has been, since tne 
war, a largely increased demand tpi 
if. Fish florins a specially valuable 
addition t 9 a diet the staple of 
which is rice.’ , 

After making various recoininenda- 
tipns and pointing out that the deve op- 
ment of inland fisheries should be re- 
garded as one of the most urgent mea- 
sures of rural amelioration, the 
Commission on Agriculture m . n 
concluded: . . , , . 

‘Improvement in the cultivator s diet 
holds out such pj-omis'e. of improve- 
ment in his general health and tne 
addition of fish to his diet impresses 
us as being so much the most pro- 
mising way of providing it over 
large 'areas of the country, that we 
consider that we are more than msti- 

fied in making re'commendations 

which, to those who know the 
diflaculties, may well appear to err 
somewhat on the side of optimism. 
The above recommendation ot tne 
Royal Commission with regard to tne 
development of fisheries 'as early as 
seems to have had no e^ci on ^e autho- 
rities 66h«(rii"«!^ till the Bengal Famine of 
1943 brought once again to lig^t tne 
precipice on. which the Indian P®opi 
stand so far as nutrition is concern'ed. 
Estimate of fish reQuii'ements 
It will thus he seen that there is an 
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urgent necessity of developing tbe mnch- 
neglected fishery resources o± India “ 
order to attain a better standard of 
nutrition and health. Calculating on 
the basis of 100 grains of dry protein 
per head per day, of which 50 grams 

should be first class protein oi animal 
origin (milk, eggs, inat, pppltry or fishf, 
it is calculated by nutritional expel ts 
that proportionately 23 seers (one seer 
= approx. 2 lb.) of fish is needed by _a 
person per annum. Against this jndixi- 
dual requirement, and taking into consi- 
deration the huge population of India, 
the nresent marketable production of tii o 
crore maunds of fish seems extremely 
iusiginficaiit. The Coyernment of India 
have fixed a target of increased produc- 
tion at 300 per cent though according 

to the needs and requirements ot the 

people it should he about 10 to times 
more than the present production. 

Role of marine and inland fisheries 

Though Indi'a is rich both m its 
marine as well as in its inland fisheries, 
the latter are of grater 
feeding the poor. Under the exuun„ 
conditions, marine fish are distributed 
in a fresh state within a distance of 2l> 
to 30 miles, while the bulk of the catches ■ 
are cured and dried for export as the 
product is of an inferior quality. In tke 
development of Indian fisheries, _ the e- 
fore, it should always he borne in mind 
that India’s millions live far away from 
the sea India has vast inland fishery le- 
sources', the climate is tropical, the peo- 
ple are illiterate and ignorant, the general 
standard of living is low and the means 
of communication 'are ex.tremely poor.! 
Under these circiimstancs, a rapid exten- 
sion of freshwater carp culture is the 
moat liopeful waj^ of tackling the urgent 
problem of increased fish supplies. lu 
tbe proper utilization of the village pond, 
therefore, we find ideal conditions tor 
the feeding of the poor with a nutritive 
diet and for raising his 
ino‘: the two objectives wlijch the xaBiine 
iMiiirv Commission have suggested 
should* he the food policy of the Govern- 
ment of India. 





BUILDING UP OF DISEASE-FREE STOCKS OF 
Bx R. SAHAI VASUDHVA SEED POTATOES 

^ OTATO 


is the most extensively cul- 
I tiva.ted of all vegetables in India. 

It js produced abundantly in other 
coun.tr]es and its ; production exceeds 
ttiat ot wheat and rice combined. The 
orea under potatoes in India ig much 
smalJer in comparison .to other countries 
and IS estimated at less than one per cent 
ot the world acreage. The quantity 
produced in this country js highly insuffi- 
cient as India was importing before the 
rvar pota.toes w.orth about thirty lakhs 
or from other countries so lunch 

so that CCTtain parts were almost wholly 
dependent on foreign potatoes. The 
war resulted in complete closing down 
ot what wer.e previously large importa- 
tions of seed potatoes from foreign 
countries. We had to meet an evlr- 
increasing demand of seed potatoes from 

Jf matSill 

A regular flow of potatoes for table 

■¥ without a 

constant source of seed potatoes of hio-h 

of maintaining 

that deterTcratffin “®c1oes nofScSd^the 

potatoes per acre are produced in India 
as against 224 maunds in Belgium and 
183 maunds in the United Kingd^ 
Compringnuth the other impSrtTt 
potato-growing couii.tries of the^ world 

bottom stands at the 

+n poor yield in India is mainly- due 
•to the poor quality of seed. It has-been 
obs.eived by the farniers who have for 
generations been cultivating this crop 
-that tbe stocks of potatoes always de- 

°°“*“'“Ously grown in 
their land for several years and that 
chajge_Qf the sebd stock is n ecessary 

LA.R.i:.®£ Ddhf “ Assistant Plant Pathologist i 


because it always yields vigorous crop 
Ihis knowledge of changing the seed 
stock IS based on the fact that the far- 
mei^ obtain greater pr.oduce from fresh 
seed than that from old stocks. A lai«‘e 
number of cultivators are still ignorant 
a joiit die . real cause of .the degeneration 
ot seed potatoes and believe that chano^e 
of seed IS the only solution for all potato 
maladies, 

virus diseases as cause of deterioration 

It has been determined in India as in 
other countries that the degeneration of 
seed potatoes is not due to environmen- 
tal concli.tions but is caused chiefly ■ hv 
certain group of maladies known as virus 
diseases. Tliese diseases are prevalent 
wherever potatoes are cultivated and 
cause hug'e losses in yield every j^ear. 

far xhe cultivatoi’s in India are nn- 
a.war'Q of these diseases .though in pro- 
gressive countries knowledge of virus 
rhseases has spread among the potato- 
glowers and they are faking necessary 
precautions .to ke'en them )nr*-n+T*/\l 
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less nieiliocls are adopted for 

ciieckiiig these diseases the chance^ of 
improving the yield of this crop are re- 
mote. 

How virus diseases are spread 

The chief virus diseases ahecting the 
potato crop in India ar.e mosaic, l.eaf-i'oll 
and streak. These diseases are sinead 
from x:)lant to i)lant in the held niainl5-' 
by Slicking; type of insects, i.e. aphids. 
Thes.e insects while feeding on diseased 
plants pick up the virus and inject it 
into the plants which may be healthy. 
Tubers from such infected plants get the 
disease and when planted next season 
will produce diseased crop. ^ 

The spread of a virus within the crop 
is governed by several factors, the chiei 
of which are the climatic and environ- 
mental conditions prevailing at the time. 
The initial factors are the number ot 
akte aphids whicli arrive fron^ outside 
sources and the degree of mobility with- 
in the crop. The date of inaximum in- 
festation of aphids is also im- 
portant. The movement of alate apiuus 
is ' controlled largely by weather 
conditions. High ^ temperature, ow 
humidity, and low wind velocity teiul to 
favour the inovem:ent of the insects With- 
in a field while conditions of high humi- 
ditv, low temperature and high 
velocity have an adverse effect on tlieir 

movement- , . » . 

Another factor to he taken mto consi- 
deration is that the 'aphids hibernate on 
Brcmica, and that the profcuee ot 
these plants in the • 

potato crop means iiHiinatelv 
chances of spread of the jutectioii m the 

crop. 

Remedy: production of virus.free seed 

As the Tims diseases affecting potatoes 
are tuber pei-petuated, _ the only practi- 
cable method of comhating these diseases 
is the production of disease-tree seed. 
The use of such seed w’lll mcrea-se to au 
appreciable extent the yield 
per acre and thereby enhance the total 
ouantity of available food supply m the 
couiitrj’. The (luestion of supplying dis- 
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ease-free putaiu seed lias, flierefore, 
important bearing on .tke 'grow 
fuo(F campaign. 

The Indian Coimcii of Agriculturi^i 
Kes.eax.ch sanctioned sclieine fcip 
tile prpdiiction and imUliplication of 
ease-free potato segd^ which can be 
■‘.tifled as' such. The purposes of seed 
tificafion are iwo-fold : to see that 
tubers are .true to variety and to see 
that they are free from disease. TU^ 
latter is Ijy far .the more iniportant of Jhe 
two. 

The first stage in the production of 
certified seed potatoes is the building 
of virus-free nucleus of standard potato 
varieties. It is of prime iniportanco that 
the variety luuier test is pur^ 
and true to type. In the first ins,, 
tance selection of apparently healthy 
plants is made in the field. PJant^ 
showing vigorous growth and proinis^ 
pf health, called units, 'are selected anti 
lifted early so as to avoid the period of 
maximum aphid .infestation. The tuber 
of these units are grown in the insects 
proof house and tlie i)lanis arc kept eon,, 
sj'untly under observation f(^r visibU^ 
syinjitoms. As soon as a plant raisecl 
from a tuber of one particular unit showjj 
infection, the whole unit is diseardech 
]^y this process of elimination only best 
plants are maintained for further tests. 
Freedom of tl.ie.se plants from virus in^ 
fection is finally tested by mechanical 
inoculation on diflerentiul hosts. Grafts 
ing to certain hosts is also carried out, 
if (‘(ursidered necessary. Certain 'potato 
jilants may carry a virus without exli].. 
hiring visible sym]>i{)ms ami such plants 
reipiire careful testing for freedom. fron\ 
virus infeelion. All the tubers which 
pass these tests siicc'essfully are declared! 
possible virus-free tubers and they would 
form hte 'virus-free nucleus In th^ 
case of a largo number of units, tubei\ 
indexing is a convenient method of selects 
ing virus-free tubers but this method 
at times unreliable probably because o{ 
the fact that some viruses are slow m 
coming up. 

The possible virus-free nucleus k 
multiplied, examined and tested in th^^ 
insect-proof house for two seasons be. 
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fore .transferring it to ±lie field. Plants 
winch prove to be disease-free through- 
out these tests are finally seleeted and 
forin the ])u_sis of virus-free foundation. 

Ihe next stejj is to niultiply the so- 
called virus-free ^ foundation stock. 
Production and niaintenance ,of healthy 
seed potatoes is only possible if vii'us 
diseases are controlled. In this connec- 
tion .sound knowledge of virus 
diseases and their modes of spread in 
tile held is most essential. As already 
mentioned most o.f these diseases are 
iraiismitted by inse.ct vectors chiefly 
aphids. It naturally follows that g*ood 
see<I potatoes can be produced and' main- 
tained ill he.altliy condition only in 
those areas where conditions .for multi- 
plication and movement .of aphids hre 
unsuitable. Health o.f see.d potatoes is 
hound to siifier in localities where the 
.incidents of aphids is high. 

Suivey .of potato-growing' areas in 
JNo.rtiiern India has shown that certain, 
ociilit.ies in the higher hills are suitable 
f.or the m.ultiplication of dis.ease-free 
seed potatoes, as the aphid popula.tion . 
in such localities is appreciably low and 
the conditions for tbe .movement pf .thes^ 
insects appea.r to he unfavourable. In 
the multiplication of .the virus-free 
iound.ation s.tock great care should jb© 
takea to. ensure ,coinple.t.e isolation from 
tke cultivators’ crop in ±Iie area .wMcli 
^would serve as the source of infection. 

It would be desirable to have a non- 
pota,t.o belt around tbe multiplication 
plots. A border' of some cereal crop 
.which would not harbpur insect vectors, 
should be uesful in providing further 
isolation. Another pojnt of importance 
IS the removal of foci of infection by 
c.l^n cultivatipn and elimination of 
j Solanaceae and other 

weeds .^at might serve as alternate 
kosts. The elimination of weeds is con- 
sidered essential to the production of 
healthy seed potatoes d.estined for Oer- 
tincation. The potato crop in these 
multiplication plots has to be carefully 
and constantly kept under observation. 
Any plants showing even doubtful syinp- 
^ inimpdiately ro'gued out. 
when sufficient e.tpck of foundation 


seed potatoes; is available it has at»aia 
to be Jiiult.iplied at the intermediate 'sta- 
tion m the -lower hills before it is fina'llv 
brought down to the plains. As the 
harvesting season in the higher hills 
and sowing season in the pfains almpst 
co.incide, it is necessary that the disease'- 
free material reaches the plains na 

■ the lower hills in order to provide suffi. 
cient resting period to the seed pota- 
toes before planting in the plains. 

In the _ plains work of multiplication 
.Pt the diseasg-free material has to he 

carried out by progressive growers in 

localities, where spread of virus dis- 
eases has been found to be minimum 
JflV .s^ipervision of the technical 
stall. During multiplication the grow- ' 
mg crop has .to be regularly examined 

ami careful felimmatipn of diseased 
plants rigidly practised. 

_ The stocks so produced would always 
e ar .sujierior to the ordinary cominer- 
cial stocks and would provide with an 

excellent material for building' up of 

sound^potato industry in the country. 

At the present moment we need to 
^PPiy India with more seed potatoes, 
because we have no system of certifica- 
tion we are in a position only to supply 
worse seed. Potatoes in the chief pota- ' 
to-growing areas are full of yirus dis- 
seases. We cannot hope to control them 
witkout adopting a system which has 
been successfully practised in Europe 
and America for over thirty yearl 
Prom the experience of other countries 
It can surely be predicted that if our 
varieties firoduced aft.er so much 
xab.our and expense are simply released at 
random into the potato districts of India, 
they mil ha,ve a brief future. They 

Tntl. ^ fsw years 

mto the same old disease-riddled mix- 
tures of types that we already see where- 
evei we care to look. If India wishes 
to see a prosperous potato indus- 
tr,y based on s.ound foundations it must 
s ar the certification machinery 
working now on a large scale to pro- 
W ^eff^^oirs of healthy seed true to 
type which will serve to supply the 
potato-growing districts with enough 
certified seed for its purpos^es. 
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THICKNESS OF THE THORAX OF THE 
INDIAN HONEYBEE APIS INDICA F/ 


By KHAN A. RAHMAN & SARDAR SINGH 

T he queen excluder jg an important witli :wliicl 
applieuce iu modern })ee-keeping'. x 1/8=1/12 


T he queen excluder an important 
appljeiice in inodern bee-keeping*. 
It Ii.elps in conjB.ning* tlie queen 
to a part of tlie liive for breeding queens 
under tlie super sediary impulse or for 
preventing it from scattering tjie brood 
all over the Live. The principle of the 
queen excluder is also made use pf in the 
manufacture of the wire entrance guard 
which prevents the queen from leaving 
tlie colony during swarming and ab- 
sconding. 

Queen excluders 

Two kinds of queen excluders are 
available in India, viz. the ])erf orated 
zinc sheet and the wire queen ex- 
c] rulers. Both are made on the prin- 
ciple that the size of tlie perforations 
or the distance between tire wires should 
be big enough for the worker bee to 
pass through easily, but it should not 
be so big as to allpw the queen bee to 
escape. The American and English 
types of queen excluders and wire en- 
trance guards are made for the Italian 
bee — Apis melUjica li., which is a 
bigger bee than A'pis indica E. and as 
such the latter \s queen often escapes 
through their perforations. ^ Therefore, 
it was decided to find the suitable aper- ■ 
tiire width for the three (mstes of Apis 
indica bees and in consequence the 
work on the thickness of their thpraces- 
was taken up in 1943. The results are 
})reseiiied iu this paper. 

Thorax-mater ® 


with which measurements up to 
X 1/8=: 1/128 part of an inch or 
•008 inclr could be taken. This .tliora^"' 
meter consists of u wooden box (3 
x 3 in. x | in. high witli an 
(6/8 in. X 3/8 in.) in the top piece 
placing the arms of a Tloliimbns" 
calipers. The inside of the box is 
ened to compel the imprisoned bees 
cpmp to the only source of light 
the opening iii the top piece/ 
‘Oohimbus’ beam-calipers is c.aUbraI^^ 
in inches up to 1/1 () iu. and 
with a Vernier device which 
up to l/8t.h of each l/(; in. part. 

Method of measurement 

From each colony ten worker 
were caught at the hive entrance 
jmt in. the box througli the opening, 
top piece. The anus of the caliP^^^ 
fixed at a known distance were 
placed at the opening and ^ the bees 
lowed to fly out. The time taken 
each bee to pass through .the fixed 
of tlie caliper was also recorded. 
bees cpiild come out at a time in a 
through the lengtli of this 
Next distance was fixed after ten 
and he;es again allowed to egc^P^' 
Drones were treated in the same 
Similarly a queen was imprisoned in 
box and the distance 3.>etween the 
of the calipers was varied until 
opening was J>ig enough for the queeja JP 
escape. Since the surface of the 
pera was smooth, additional foot 
was provided by holding a pieoe ^ 
rough paper along the arms. ^ 

The worker and drone bees re.tiir^^^ 
to their hives on their escape from 
thorax-meter. Observations on 


Beits^ (1935) lias described a labora- rough paper along the arms, 

tory' thorax-meter, but due to insuffi.- The worker and drone bees re.tiifj^, 

eient details we could not reconstruct to their hives on their escape from 

it. We tlevjsed a simple thorax- meter thorax-meter. Observations on 

“ "Vi' WeTisTsSsidE Science Congress, Delhi, 1944. 

" Thorax of the honey-bee is the thickest part of its body. 

S Bee IVorld, XVI (12) p. 141-43. 

IChan A. Rahman is Entomologist to the Government, Punjab, and Sardaa Singh is on the Staff of 
Entomoiogicai Laboratories, Punjab Agricultural College, Lyallpur. 
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were carried out in a closed room witli In ail 265 worker bees from 25, 156 

ligdit from a window so tiiat wken a drone bees from Id and 15 queens from 

queen escaped from the box, it was 15 different colonies were measured at 

caught and retiirn.ed to the hive. the Government Bee-farm, Nagtota 

Such queens had to be peintroduced into (District Kangra) and the data obtain- 

their colonies in th.e Smith introducing ed ar.e given in Tables I, IJ and III, 

cages to avoid supercedure. below: 

Tabl e I 

Rafige in the thickness of the thoraces of the mrker hees of the Indian honeybee Apis indica F. 


Total No. of bees put No. of bees which 
in the box 125 in. 


escaped when 
•133 in. 


the opening was 
.141 in. 


Colony No, 


Table 11 

Range in the thickness of the thoraces of the drone bees of the Indian hofiejbee Apis indica F. 


Total No. of 
bees put 
in the box 


Number 
.156 in. 


Colony 

No. 


of bees which 

164 in. .172 in. 


opening was 

.195 in. 


Total 
Per cent 
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I 

12 


... 

6 

6 

2 . ■■■ 

7 


' . 

,7 ■ 


s;. ■ 

XI 


... 

3 ; ' 

8 

- A . 

12 



■ ' 6 ■ 

6 

. 5 ., "■ 

10 



8 

■ 2. 

6 

II 



, 2 

9 

8 

1 1 



I 

■ .. ^ lO' 

9 

II 



4 

7 

II 

II 



8 

. .' 3 . 

12 

II 



2 

9 

13 

12 



3 

9 

14 

II 



8 

3 

15 

10 


■ 

8 

■ ■ 2 

17 

II 



2 ■ ' 

9 

18 

8 



I H*'- 

7 

20 

II 


... 

6 

5 

21 

10 



4 

7 

22 

' 'XO ■■ " ■ 



3 

7 

24 

II 


... 

6 

5 

27 

II 


. ... 

8 

3 

30 

1 1 



4 

7 

53 

10 



6 

4 

36 

13 ■ 




13 

37 

8 



3 

5 

40 

10 



5 

5 
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Table III 

h0{^l£ in iki ihickncss rf thi //joraees of /ki qmm btes nf 0 js Indian bontjba Apis in Jica I 


me of opc- Totai time 
ning through minutes 
which escaped 


taken 

■cccmds 


No- of efforts 
■ . made 


[o cpiccn couid get through, 


I nect ficf best tor 6 minutes, tu escape 
through the .16410. opening. 

In the pfevuTus opening ,164 in. thrice 
tried to escape but failed. 

1'ricd to^ escape in the previous opening 
.164 in. for 15 minutes and made 10 
■ attempts. 

Escaped after great efforts. 


a 30 

Straight through 


Could not escape *164 in. opening in 
9 attempts in S minutes. 

Could not get out in 15 minutes with 
23 attempts in ,172 in. opening. 

Could nor escape in 9 minutes with great 
many attempts in .172 in. opening. 


Could not escape in 6 minutes with 2 
attempts in .17510. opening. 


Straight through 


Could not escape in -172 in. opening 
after a long trial. 

Could not e&ca,pc in ,172 in, opening in 
7 minutes with 20 attempts. 


Straight through 


I. Worker hees : Oat of the 265 hoes 
measured j 114 (or 43 per cent) passed 
through the opening when it was hxed 
at *133 in. width. Thus the thickness 
pf iliejr thoraces varied jietyreen *136 
in. and *133 in. The remaining 57 
]>er cent passed through the *141 in, 
opening, the thickness of .their thoraces 
varying from *134- in. to *141 in. It, 
therefore, follows that the ihiekness of 
ihe^tkorax of the living workers of |he 
Indian bee varies between *126 in. and 
‘141 in. (since iif) bee could e.scape 
through an opening measuring -125 in.) 

"• A* B* C* Y* 2 . 0/ Bm Cuitun^ Medina* Ohb. 

® Gimmngs m Bes Ca/iure, LXV, ( 7 ) p. 445, 

6 Gkmmgs in Bn LXV, (6) p. 589, 
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and a queen excluder with this aper- 
ture width will he suitable for them, 
.Roots (If«5)i and 2 V, T. lioot 
pf)37) fix ^ this distaiicc ai ‘IGii in. and 
from *158 in. to ‘-JCH: in. respectively 
for the Italian bec — inellifica 
lann,. wWle j:veljy« (15)37) says that 
though *157 in. is too small fpr the 
workers of the Italian bee, ‘LoH in. to 
•161: in. aperture wid.tli is suitable lot 
them, but an aperture a little more 
than '164 in. wide will also keep back 
the queens but Avill allow quick pas- 
sage to the %vorker bees. 
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hone bees : Ciiii of 165 drone -ISO in. -n'id.e opening. _ Tims ilie fbick- 

easured 13 (or 8-33 per cent) ■ ness of the tboraces of .the queen bees 

tbrouo'h an T64 in.; 67 (or . of Jpts indica F. varied from T57 in. 
r cent) tbrongli an T73 jncb; to T(S0 in. 

14-36 per cent) tbrougb an TSO nnncIu<iion<i 
(or 31-80 per cent) tbrongb Gonclus ons 

I in. ; and 4 (or 3-54 per cent) Tlie above data c.leariy sli.ow that the 

an '■195 per .cfent unde opening. size of perforations^ in tlie zinc queen 

e thickness of the thorax of .the excluders or tlie di.stances b.efveen the 

;e varied from T57 in. .to -195 nures of the wire queen excluders for 

Apit ivdica should in no ca e b.> less 
kieens bees : Cut of the 15 than -126 111. and more than -156 in. 

iiieasured one (or C- 7 per cent) This i.s a good .theoretical range but for 

through an -164 in. ; seven (or ea,s3^ passage of worker bee.s we suggest 

r cent) through an -llS in. and the aperture width to range from -MO 

ir 40 65 Tier cent) .through an in. to -156 in. 


* No data on the thickness of the drones and qaeens of Jpis meJUfica are available to the writers. 
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SOME MANURIAL TRIALS IN THE UNITED 
PROVINCES WITH TOWN'COMPOST 

By B. N, LAL 


M lvUi hjtie esperimenlaj data are 
avajlable (»u tire iiuuuu-iaj , value 
ni <AMi-<‘,Hiii)os.t uudor varied 
t oiiditioa.s ol chiuate, «uil jiud crops. Two 
H With wlxeat aud barley were c«u- 
duc. ed by lae m 1944 the results of 

I'nll "r '”^ 1 ^ .trials 

^ cultivators lands near Pundliarpur 

(ikimbaj' Presidency) were reported by 
i>r Aclia p a Jil t he Annual Report of 
lie f.U.A.ll. Uomppst >Scheme 1W5 
itnd m his Journuip’^. Some more 
held experiments^ liave since been con- 
ducted m the United Provinces on u 
comparison of town-compost with other 
types of niauures and on the effect oi 
of town-compost on 
d.ifteren.t crops. The second ti’iie of 
experiment wiis undertaken to' deter- 
ntrae tJie optimum does of this manure 
under conditions prevailiup- in the 
united Provinoe.s. The results oh- 

jam.ed during .11)45 are summarized 
below : 


Table I 

J^*t2)eriment No, 1, (^ompatison of 
different fype^ of componi and sul- 
phate of annnonio nn / aidy 

Slaiion, Nagiim, 
11M5). “ 

J^ay Duj : ;j raudciuijzfcHl bloeks of b 
plots eacli. 

Area, of eaeh jilot: 1/78 acre. 

Treatmenls: (]) ]\b> maimi'e, (2) 

Maya ])as'^ compost 50 31>. N, j>er 
acre. (8) Imlore compost 50 Ih. 
N,, (4) Acharya’s^ farmyard com- 
post 50 Jl). (5) Towii-comppst 
50 lb. ]Sr., and (6) Sulpliate of 
ammonia 50 ]b. N., .per acre. 


Ag^acubturai operatioiisj VarietT*--" 

1. 21; sown by transplanting; 

sown iHjuirsery 28.5.45; trails- 
pian.ied — 5.7.45 : manured — 24,7.45 ; 
liarvested— 20.10.45; Jiarvested area 
“-“1/02.1 acre. 

Previous vrop : Paddy-Fallow. 

Summary of rei>ull:s 
Treatments Yidd of rice in per cent 

4 b. per acre on. mean'' 


Sulphate of aninionia 
Acharya^s farmyard 
compost* 

Town compost 
Maya Das compost 
Indore compost 
Ho manure 
Mean ' 

"S.E. 

CD. 


iz76aj6 

1214,40 

1179.44 

1072.72 

934.72 

1164.72 
61 .02 

180.13 


Cancl'iiHou ‘ 

Suljihnte of iunuiouia>AclinrVa ’8 
lurmyiird con}i)08t>Towu-eonipost> 

•Maya j)as compost > Indore compos t> 
Ea mamire., 

1 n». N in town compost gives 5'G 
Ib. ext™ yield of grain. 

Table II 

r'.rpenm<‘,it No. 2. Effect of differ- 
ent dmeti of town-corn imst o t poddij 
loir \ l^e«earch Station, Nugiua, 

lily out; G randomized blocks of 4 
plots each. 

Area of each plot: 1/59 acre. 

Treainifents: (1) No manure, 

.town-compost — 50 To. X. per acre, 
(8) town-compost — 100 lb, X. per acre 
and (4) town-compost 159 lb. N. per 
acre. 


ProvinL!^’ '* Compost Scheme, Department'of Ag^kutere'^ United 

ending fist J?Iy of compost manure from town-i-efusc in period 

» manure, Indim Faming, Vo!., VI, No. 9. 194,. 

No. S, 194/ ’ ’ ™P*oved method of preparing leaf compost, Indian Farmng Vol. VI 

VI, No.f trenches in farmyard manure preparation, Indian Faming, Vol, 
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SOME MANORIAL TRIALS IN THE UNITED PROVINCES WITH TO WN-GOMPOSl' 

io-rieultural operations: Variety — T. 1' ]b. N. yields 3-2 lb. extra grain 

; sown .by .transplanting; sown lu and (jO lb. of extra straw. 

■;,,ery-2<s:.5.4n; transpknte4-5.7,4&; ' ^ ' 

mured — 24.7.45; liarTes.ted — ^2i5-26-10. lAunE X\ 

; liai'T.ested area— J/78'3 acre. Experiment .Vo. 4. Comparison of 

PreTious crop: Paddy — FaLlow. of town-compost and farmyard 

vianuTe on wheat 
(Private Parm, Gonda, 1945.) 
lUanie of cultivator : Mr. Abdul 
Plaque, Gouda, 1945. 

Ireatments compared : (1) I’armyard 
mamire^l5 cart4oads (375^^ it.) 
per acre. 

Towii-coinpost— 13 carl-loads 

(3.25 c. ft.) per acre. 

Area of eacli ],)l()t : 1/3 acre for fanii- 
150 lb. campo3tM^.>100 yard Rianare and 1/2-6 acre for 

>50* lb, compost 'N*>'SSq compost (replicated twice) 


per cent 
on mean 


Treatments 


acre 


i own-compost manure is mucli more 
eltective tlian an equal volimie of farm- 
yard manure. 

The town-compost used in the above 
trials contained about 0.9 per cent nitro- 
gen on the dry basis. 
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DEODORIZED SYRUP FROM Gur AND 
Khandsari MOLASSES 

ByJ. G. SHRJKHANDE 

D UJii to .the shortage of isiiffui' in tlii? « <i 

t-ountiy liie fa.tiou of sno-.-,v hL ^ of n jw,ri 


If , "'n'- '-It- lit mt*! 

1™^ fonnlry liie tittiou of sngov has 

’To '’everely eut. The 

ra.tiou of 8 oz su<?ar per heat! iiec 
month IS hanlly enough for am- iudivi- 
duai wj.tli an average standard of livinn. 
llmre is fherefoj-e a tendency for an 
average man to supplement ' hjs sugar 
rafion vyith ffur. Gut may he used as 
a sw-eetening agent for certain Indian 
sAveets hut jt.s aroma militates againkt 
the aroma of tea or c.offee. Kecondiy 
dealers in syrups, sliarhafs and aerated 
vyulers huAje heeu liardly hit hy the 
sliortage of sugar. 

ndour or aroma is 
essentially duo to the presence of an 
^wn.tjal ojj in addition lo other yola- 
tih organic bodies produced > in our 
during sforage due to the activity of 
certain micro-organisms and enzymes. 

"1^ ^ 1 till I 

oils and the other volatile omaiiii*, eon- 

atytuents I ike _ alcohol, acetone and low- 
bo.ilmg organic acids could he swept off 
by passing a current of steam tlirough 
tile ffur syrup. 

Accordingly a method of preparino" 
deodorized syrup from ffur and 'khtm- 
dxort molasses has hemi dt'veloped af 
the TiuiieriaJ Institute of Sugar Teclmo- 
mgy, Cawnpore. The process in brief 
consists of making a jiaste of gur in 


Hater o I ilm consisieiicy of a porridge 
and then drawing a current of steam 

1 .H'oxigli It hjj. nearly two hours. By 
this hme all the vo.!atile lanlies said 
above ^ are swepi off. The steamed 
syrup is^then tiBerefl ttiroug*!! u layer 
ot kaoline whi<di ahsorfis any other 
iiupuiities thu.s iiuproviuo* the colour 
and the falour of ihv syrup ^till further, 
the colour of the syrup is then htially 
iuif)rove<i by bubhliiiH' sulpliur-dioxitle, 
tiirounh it. Final syrup* is .then obtained 
by <‘oncen1ration in basins or under re 
duced pressure. 

By this process f/ar whicdi has dete- 
rjorajed during* storage can be ])rofit. 
ably utilized by eanverting if jnto deo- 
dorij^ed synip which may be used in 
tea or coffee, coloured aerated drinks 
and sharhats. The (*ost of production 
will be as follows: 

Cost of prodootion. 


lo (deteriorated) of light colour 

at Es.^ 5^pef md. = 

Steam distillation and final concentra- 
uoa =: 

Kaoline at 5 as per Ih 
Sulphur dioxide = 

Overhead charges =. 

Syirup yield from lo md. gur (8md. 

■ nearlv) ■ s 

Cost ot I lb. of deodoriJ^ed syrup 
nearly .. , ■ ■ 


Rs. 

as. 

p. 

50 

0 

0 

5 

0 

0 

. 2 


0 

5 

0 

0 

10 

0 

0 

72 

8 

0 

0 

I 

9 


Gftwnpo»* Organic Chemistry Department, Indian Institute of Sugar Technology, 
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What the Scientists are Doing 


UREA AS A FEED DAIRY CATTLE* 



T he Tahie of urea as a subsiitute 
for protein in tlie ration of dairy 
cows was tried out in a large- 
scale experiment upon 274 cows at tke 
National Institute for Eesearcli in 
Dairying, United Eingdom. 


red, but this was not to tlie extent of 
being statistically significant. 

Everything considered, the work sug- 
gests that urea has a depressing effect 
on milk production when more than 
three ounces are given daily. Changes 
in butter fat yield and body-weights of 
a proportion of the cows refiected the 
same effects sliown by milk yield. It 
was conclud.ed that urea probably has 
a protein-sparing effect when the diet- 
ary protein is low and the urea dosage 
is low. However, when fed at levels of 
ingestion which would be necessary to 
justify its use economically, urea is a 
mil k-y ield d epressan t . 


* Barttet, S .and Blaxtef, K. L, (1947) The value of urea as a substitute for protein in the rations of dairy 
Cattle, J„Jgri,ScK, 37 (i) . 
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You Ask We Answer 


Eiigifh'ies rcgardhig agricuUm'e a:ml animal husbandry shoidd be addressed la the 
Directors of Agriculture and Veterimtry Services in provinces and slates. This .srHion is 
reserved for replies io selected letkrs in eases ?rhe7'e it seems that the infminalion may he 
of general interests 


Q. ilay I know what strides liaYe 
beeii inade in the research on artificial 
iiiseininaiifai in India? 

A, Eesearefi. on artificial inseiuina- 
tioii has been taken over as part of the 
normal duties of the Genetics Section of 
the Indian Veterinary Research Institute, 
Mukteswar. Special attention has Ijeen 
directed towards defining and overcoming 
practical difficulties in its api)lication 
under Indian conditions. Attempts wer© 
made to popularize it in the villjiges 
around the Institute, and centres h^^ve 
been (f|)ene{l in Calcutta, Faina, Mont- 
gomery and Bangalore. Experiments at 
the Institute were continued on the pre- 
servation and transport of sein,eii under 
tropical conditions. A container of a 
reasonable size which would keep semen 
at a low temperature for a long time 
enough to allow its transportation to any 
part of India is beiog constructed with 
the help of the Calcutta Fniversity. A 
private firm has, under the guidance of 
the Institute, produced a satisfactory ‘set 
of appliances at a reasonable cost. 

Only a few diluiors out of ihe large 



nuinber tried by foreign workers have 
.given- satisfactory resiills. ‘The foilo'w- 
ing w'ere used for Imll and bufialo 

semen: (i) egg yolk x>!H)spluUe, (ii) egg 
yolk nitrate and aufijclaved whole milk; 
and in the case pf ram semen (i) egg 
3 n>lk phospliate and Winter’s were tried. 
■Tlie: necessary motility rating was preser- 
ved at d tp 5 days, »*i to 5 days, 2 to 
days res])eetively and in the undiluted 
hull semen I to 2 days. In ease of 
ram semen it was II t(^ 5 days in all dilut- 
ors as well as in the undiluted semen. 
Fregnaney has been produced in the cows 
with 1/9, in ewes with 1/2(1, w^th goats 
with 1/16 and in buffaloes with 1/11 of 
a siiigl© ejaeulate. Fractions from 1/20 
to 1/40 luive been used in a large number 
of. ewes. Fregnancy has been ohtainal 
in COW'S and buffaloes witli up io 6 days 
preserved semen respectively and in ewes 
with 7 days preserved semen. The per- 
centage pregnancy obtained in cow's, 
ewes, and she-goats lia.s been T9, 100 
and 80 res]>eetively, but in villages 
the percentages were Tl, 75 and 
tW and 48 in buffaloes, 

(Amifud Report of the IG.A R. 1945-46) 
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What^s doing in All- India 

AGRICULTURAL ECONOMY OF THE APA 

TANIS* 


By N. K. DAS' 

T he Apa Tanis are a liill tribe of 
tbe Balipara Frontier T‘ract about 
which little is generally known 
even by the people of Assam. Gener- 
ally speakings, Jliuming or shifting cul- 
tivation is a predominant feature iii the 
agricultural economy of the hill tribes 
of this province. But the agricultural 
economy of the Apa Tanis is not only 
an exception to the general rule, but is 
developed to a degree which is surpris- 
ing. 

Habits and habitats 

The Apa Tanis ^ habitat is a single 
broad valley lying at an altitude of 5,000 
ft. Steep mountains rising to 8,000 ft. 
ring this valley. It is drained by the Kale 
river. Before the advent of the Apa 
Tanis it may have been a nleanderitig 
stream but today it is forced into a inore 
or less straight course between higli 
dams. The wide flat valley has been 
transformed into an enormous mosaic of 
carefully tended rice terraces, while in - 
islands of higher ground lie groveCs of 
pines, bamboos and frnit trees and great 
villages with labyrintbs of densely 
crowded streets. 

It is estimated that a population of 
20,000 Apa Tanis derive the bulk of 
their sustenance from the twenty odd 
square miles of cultivable land using the 
surrounding hills only * as hunting 
grounds. -There is pr.ohably no other ex- 
ample of an Asiatic hill tribe vsurviving, . 
and indeed maintaining, a comparative- 
ly high standard of living in so restric- 
ted a territory. In many ways tbe Apa 
T.ani vstands on the cultural and economic, 
level of neolithic man (thotxgh iron is 


of course in, common use), bnt if one 
considers the perfection with whicli by 
no other economic methods than those 
of the later neolithic age he has estab- 
lished his inastery over nature, one be- 
gins to understand how many of the 
oriental high civilizations * could have 
been evolved during epochs preceding ^ 
the dawn of the. metal age. 

inside an Apa Tanis village 

To get a glimpse of an Apa Tani vil- 
lage one must visualize a village built 
on high ground, hundreds of pile-dwel- 
lings standing wall to wall in streets, 
clusters of granaries at safe distances 
from village fires, bamboo groves, 
kitchen gardens, high pines and fruit 
trees and rows of small terraces used for 
.raising rice seedlings. Around the vil- 
lage a3*e rice fields consisting of terra- 
ces fo.llowing each other in xininterrup't- 
ed succession till another village is 
reached. High level ground is used 
for the cultiva.tion of dry crops, the* 
bracken-covered hummocks as pastxire 
land . but wherever there is water the 
Apa Tani will have harnessed it in his 
service. At the end of the valleys are 
to be seen curious fenced-in plots of 
lusci.ous green which, although one 
would take them for pastures, are really 
kept lor the cxiltivation of leafy plants 
from which a salty substance, tbe black 
^Apa Tani salt’ is ex.tracted. Tbe hill 
sides are. covered with forest, planta- 
tions of pines and other useful trees in 
carefully nurtured plots. Several thou- 
sand feet above tbe valley is the tin- 
tend.ed forest. 


*The article is based oa a note prepared by Dr. C. V. F. Haimendrof, a Special Officer of the Governmern 
of India In preparing this note the very words of the original Qote have been freely used. Necessary per- 
. mission has been obtained. 


N. K. Das, is Assistant to the Director of Agriculture, Assam, Shillong. 
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The tribal land 


l.i jiiubi. luive .been c.Ieur irum the 
above that laud is very highly valued 
among tlie Apa Tunis, Jt is .the main 
source o£ wealiii and ajl .other and less 
periuanent possessions are mainly valued 
as a means of Uccpiiring land. The 
tribal land of the Apa Tunis falls iu(n 
three categories. 

(1) iaind owned by individuals. 

(2) dan huul. 

(3) Common village laud. 

ITe first category compr.ises of practi- 
cally all cultiTuted laml incdudiiig the 
land under groves of bamboos, pines and 
otlier useful trees, as well as the sites for 
liouses and granaries. (Ian land con- 
sists of meadow land near the village 
used as pasture and burial grounds and 
tracts of forest, sometiities at a great 
distance from the vilUtge, where only 
tlie members of the owner clan cun 
hunt and trap. Common village land 
is .confined .to one or two usually not 
extensive stretches of ])as.ture, and to 
forests tracts on the periphery of the 
Apa Tani country. 

The* Apa Tunis measure most higdier 
values, includ.ing land values, in mifJmn 
‘\Bos f ton talk) which are virtually a 
currency. The value of a full grown 
nutlum expressed in money is today 
between lis. lOi) and JifKj/ 

An average faijiily of five or six mem- 
bers can meet its re(|iurement of rice 
from the yield of approximajely 1 \o 
2 acres well-irrigated rice land hav- 
ing a yield of aboiit .300 yugi, basket of 
unluisked rice. Poor men with little or 
no wet land have a chance t>f being able 
to grow at leasj, pari of their food siiji- 
ply by buying plots of dry land which 
are used mainly for the cultivation of 
millet and are comparatively much 
cheaper ihan wet rice land. In some 
places, ,il is possilde, however, to trans- 
form dry land into terraces, and a poor 
man may thus ticquii'e some wet .land at 
comparatively low cost. Put- such ter- 
races pn high land produce less rice 
than those in the bed of the valley. 

"h One Yagi baskei contains approximately 6| seers 


Another way of iddaining land suit, 
aide for rice cultivulion is to lay <mt 
^ new terraces on common cJaii land 
(pastures in the bruckeii-eovered hill- 
' ocks). Uiil} members pf llie o.wiier clan 
■ do this. (Ince permaner' cultivatimi is 
established the terraces become pri- 
vafe property of the members who 
opeiied them. Similarly ccmmiou pas- 
tures can sfunetimes he turned into 
fields for (by (.•uitivalipn but this is 
(d'teu resisted by cajtle owiiiCrs. 

The Itigh price <d' irrigated .land, tlie 
fact that if can be bnug’ht for cattle and 
mithan and the restricted area of the 
A|)a Tani country have given rise fo a 
capitalistic trend in .the Apa Tani econt)- 
mics. The pcHu* landless men have to 
work tor olluu’s .t<^ earn a living. In 
recent- years work in the plains of As- 
sam has enabled many an A])a Tani tj> 
ac<iuire cattle. 

There are certain forces which 
counteract .the iendetiey for Jand to ac- 
cumulate iji the ha mis of the rich men. 
The inheritance ' Jaws lead to the divi- 
sion of a luaifis land more .or less etpial- 
ly among bis sons, and many men divide 
up most of their land when ihe|r sons 
marry and set up tlieir own houselndds. 
A wealthy man is moreover expected to 
provide some laud for bis dependents. 
Slaves wbo have grown up iu Ids 1 u»um* 
Olid sbown tliemselves able and hard- 
working are usually allowed to std up 
their own luniseholds ont^e they are 
married and liave one or two children. 
Their master is then under an obliga- 
tion to give them some land: it may md 
be nuicb, and this caiinoj be reclaimed 
iin](*ss the fretsl slave.s dii^ without male 
issue. Again, pnet raided illness neces- 
sitatiug innumerable sacrifi<*es of niit- 
han and cows may compel a rieli man 
to sell band. 

While Apa Tanls will give land to de- 
pendents they never nirc it out. A 
poor man must- therefore either be equ- 
tenj with the irregu.lar income of daily 
wages or he must find, in a rich mauls 
family, a position hardly differeuf from 
that of a slave. 

Of 1 3 ib. of paddy. 
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AaEIGUJbTURAL EOONOMy OF THE APA TANXS 



Agrioyltyral practiees in Apa Tani village 

Apa Tani agiiciilturQ is onljr iu a res-^ 
iiic.t.ed «en.se primitive in i^s metliods^ 
the plough never being used, bnt it is 
veiT intensive and gives eviden.ee of 
grea.t capacity for planning and con- 
certed effort . Kice is the staple .food 
and it is also the principal item in the 
Ax)a Tunis ■’ export trade. Every oiie of 
the lai'ger streams rising in the wooded 
heights .that ring th.e Apa Tani country 
is tapped soon after it emerges from the 
forest and reaches the bed of a valley 
wide enpiigh to a.c.coniniodate a series of 
narrow terraces. Even the ; small 
springs are utilized for the purpose. 
The Aj^a Tanis do not make terraces that 
climb the mountain slopes for a thou- 
sand and more fee.t. Their genius has 
manifested itself more in a meticulous 
and expert car.e for every crop than in 
impressive feats of engineering. Dis- 
putes over water are rare and when they 
occur a settlement chn usually be 
reached by the d.ivision of a channel. 

The Apa Tanis are not content 
merely to maintain an established sys- 
tem of terraces and channels which to 
the casual observer looks little short of 
th.e perfec.t. If the yield of a field is 
not xip to the standard the owner will 
carry out improvements before the sow* 
iiig season. Tools used in earth work 
comprise the hoe (th.e type icouiinon in 
tea gardens) and flUt wooden trays. 
The hoes are imported from the plains 
of Assam and although today they apr 
pear indispensable to the Apa Tani, old 
men still re.inember .the wooden hoe-like 
implement used in their fathers’ time. 

Although the scope for opening new' 
terraces appears limited, not a year 
passes without some small plots being 
turned into terraced fields.* ^ As these 
are necessarily opened on high land, 
rain water has to be r.elied upon^ for 
their cutlivation. Only early varieties 
of rice .can be grown on such terraces* 

There are two* types of rice fields — 
those permanently kept tinder v^ater or 
at least in a moist condition, Und those 
that dry out 'and harden soon after har- 
vest. In the former, the rice is peren- 


nial and the plants produce grain fur 
two or three years— the stubbles re- 
maining in the field a.fter each harvest 
sprouting in the next season . V acant 
spaces are filled up ev.ery year. The 
.rice here is late ripening. ^ There are 
three^ va.rieties of late ripening rice 
under c.ultivation. Earlier varieties are 
grown on land not allowed to reniaiu 
perennially under wa.ter . 

In case of all types of rice, seed grain 
is selectod and separated .from food grain 
while vS till on the fields. Thus 'a sys- 
tem of mass s.election is- in vogue. 

As is natural .in an intensive system 
of cnltivatiqn, the Apa Tanis expend a | 
great amount of energy on manuring. ^ 
Throughout the winter and spring 
months woinen and inen are to be seen 
d.aily carry.ing baskets of r.ice chaff, ^ pig 
and chick.en droppings, ashes and kitch- 
en refuse' to heap on their fields. AVh'en 
the dr.ied .out terraces for the early rice 
are dug* and cleaned, the stubble 
and rubb.ish^are collected in heaps and 
burnt. The ashes are then spread over 
and worked into the soil. This pro- 
cess .is also adopted in th'o case of the 
dry millet fields. Even cattle dung 
available in the pastures is ooUected 
and utilized. In addition manurial^ in- 
gredients contained in th.e washings 
from the liig’lier sloi^es help in maintain- 
ing the fertility of the soil. 

The dry crops in the Apa Tani coun- 
try are millet, maize and various vege- 
tables. Many of these are 'grown in 
gardens and the methods employed in 
their cultivation ar.e tho.se of the horti- 
culturist rather than of the ordinal y 

peasant. . .. . , ^ 

Transplantation of millet ivS pro.b.abi> 
unknown anywher.e else. But the Apa 
Tanis transplant two varieties 
coracana like rice. These are g^o:^n on 
rice field bunds and in the open dry fields. 

The fact that feven these bunds are made , 
to grow some food is an evidence of tiie 
determination of the Apa Tani to make 
the best use of the land at his command . | 

The cultivation operation for inille.t be- ; 
gins in May and the harvest is finished- i 
in November. It is used mainly for | 
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j Hiakiug* Ijccr but is s{)iuetiines also crush- 

ed^ and ma<!e injo roug'li kind of bread. 
The dry crop next, in importance to 
I millef is maize of wbicii three varieiies 

I are grown. Tlit^ oilier garden crops ol 

I f the Apa Tunis are beanSy chillies, 

tobacco, inarrt) w , cucumber, taro, 
ginger, potatoes, tomatoes and a coarse 
I' kind oi' spinach. Young bamboo shoots 

I are used as food jn large qiiunjities during 

I the months of March, and J^tay. 

i Although jiic weaving industry of 

the Apa lanis is more iiighly develi}])- 
I fhaii among any other tribe in tlie 

I vicinity, they do not grow cotton, ob- 

1 ^' viously on account of the necessity 

of growing food on the available 
/ land. ^ 

Raising and rnainteiuiuce of bamboo 
groves, pines and fruit trees form an 
: integral part of Apa Tani agrx(‘Utture. 

Villages of up to a fliousand houses 
would have difficulty in finding suffi- 

cient building material in near1>y forests 
I unles.s regeneration kept pace with 

‘ fellings. 

Pmtis e,tcelsa in the most characteris- 
tic tree of the A]>a Tani country. The 
Apa Tanis hold that they brouglit it 

with them when they immigrated fronjt 
^ th0 country^ north of the Kamla and 

I Rubansiri rivers. The tree grows to a 

licight of 170 ft. 

I There are lour distinct kinds of fruit; 
frees grown by the Apa Tanis. These 
are (1^ a small cherry, (2) a peach, (11) 
a small pear and (4) a greenish and 
rather bitter apple. 

The well-stocked pine groves on ihe 
hill sides surrounding the Apa Tani 
Valley are a remarkable tribute fo the 
Apa Tanis’ skill m forestry. The trees 
^ are usually all of tiniform age and the 
entire grove is fenced in to protect it-; 
against, straying .cattle. 

ji Aniinal tiysbafidry 

I In the very intensj%"ely cultjvated 

I country and densely populated villages 

I of the Apa Tanis, there is not much 
j scope for animal breeding. Rtill, if is 

j believed that the number of mitkan be- 
t longing to the Apa Tanis must be many 


thousands, fhijy a very few of these 
are .to be seen in the Apa Tani Valley. 
Mtfhun prefer the shade ol forests to tlie 
open pasture ami roum singly or in 
sinulj grfuips jtuther than in large liertls. 
The only times when a mtfJnin comes 
anywhere near hjs owner's house is 
possibly on the tlay of ptircimse and iii- 
variubly on the ^lay of slaughter. 
Prices td' luml, hride-priccs, ransoms 
ancl fines art‘ usually f aid in mitiuui ami 
while pigs are the sacrificial animals at 
most of the communal agricultural rites, 
inifkan must be >laiigluercd at the 
rites performed a!nl ibe feasts given by 
iinlivjduals who want to raise their pres- 
tige. Tims mif/uin, lik * land, consti- 
tute a measure of a immbs wealth. 

It is believed that tiie majority of the 
Apa Tanis owning mifhan giv.* their 
aninials into the (‘are of Dafla and 
iliri frumds whost* coiiuiry is mcne 
suited to the rearing^ of cattle. In no 
case, however, is tlnu’e any controlled 
breedingn 

Less valuable than miilutn^ but used 
in the same manner for sacrifices, as a 
source of nieat and iis currency, but 
never milked, are cattle of the poor 
breed coTiimou in the plains of xVssam, 
These are almost certainly derived from 
imported stock. In tlie Apa Tani coun- 
try emsses Intwenni mi than, and cattle 
are not in evidence as tliey are kept 
separate by their own habits and pre- 
ferences for different grazing ’grounds. 

A few Apa Tunis own goats wbieh 
are always kept in the neighbouring 
Bafla country. They are too destruc- 
tive to be kept in tlie A])a Tani country. 
Goats live used for private .sacrifices 
and are never milked. 

Pigs are in certain respects the fnv- 
..ourite domestic animals. These ^are 
housed below the pile-borne dwellings 
in boarded up enclosures between the 
house-poles. Once a pig enters this 'en- 
closure it leaves it usually only mi the 
day of slaughter. ^ISTo iiigs roam the 
village streets; for, if let loose they 
would do serious damage to crops. 
This sets a limit to their number and 
no household can afford more than 
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tlir.ee or four lull grown p.igs^ a.t a .time. 
Tlie food giTen to pigs consis.ts of flie 
husks of grain, .the driegs remaining 
from .brewing' of millet and rice beer, 
ord.inary kit.ch.en refuse, .the sago-like 
pith of a certain f.orest tree, and also 
human excrement. The Apa Tanis re- 
lieTe themselyes on narrow verandahs 
that run alongside .their houses, .and 
the excrements, falling straight into 
the pig sty.e, are immediately devour- 
ed. Young pigs are generally purchased 
from Daflas and Miris and fattened. 
Breeding -of pigs is done by few Apa 
Tanis. Tlie pig is. the ceremonial ani- 
mal indispensable for all commmial 


of the household. Although there is 
not ahvays a clear division of labour 
bet\veen the husband and the wife the 
former is mainly responsible for such 
items of work as bu.ilding and up-keep 
of dams, terraces, channels and fences, 
for the digging over of fields and plant- 
ing of .trees, the latter being mainly 
occupied with the care of nurseries and 
gardens, the transplanting of rice and 
millet and weeding of crops. 

From childhood every A.pa Tani hoy 
or girl belongs to a labour gang 
{loatang) and Ibis associatiion eonimues 
to some extent in later life.^ Thus a 
man w-ho has to rebuild a rice terrace 
wdll ask some ofliis v^fang friends to 
help in the w^ork and in turn h.e will 
work on their fields whenever his assis- 
tance may be reqxiired. 

A 2)'it(:ing works in turn on tlie nelds 
of its members’ parents without wages 
but a rick niaa may employ it out ot 
his turn on payment. There are also 
many poor men 'and women who work 
on wmges. The average rate of daily 
w’-ao'es is just under two seers of husked 
rice. There is, of course, the reserve 
clan band wkere new terraces can stul 
be carved from .the hill sides, but the 
really poor whp livie from hand to 
moutii by daily labour, can seldom 
spare the time for the strenuous task 
of building new terraces. Thus co- 
operative and capitalistic trends exis 
side by side and neither of these ®kows 
at present any sign of eliminating tde 
other. The man of modest means who 
cultivates his fields with the help of his 
family and the patang of his fuidren 
is Tini in flans’er of beiiiff ousted by ttie 

or nave tlie 

effeciin^, 

;be existing . 


poor 

more 

land. 
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By B. N. SARKAR 

G EHEHALLY speaking, dumig* the 
qimrler eiidiiig Kepteiiibj^r, 

IIMG, rauks were Hiifiiciewt ami 
mijforjuly distrilmtod iu the major part 
ot the province. It wa-s sJiglitly below 
iiornuil iiL tiie ilisiricts of Chota Nagpur 
and iu ])arls of ituy.atfarpcu'e. and Saran, 
Ahnoruially severe floods were, however, 
expeiieneed during ihe inoutlis of 
August and Sepjeniber with the result 
lhai hhaJai and inai>:e (T.'|)s in the dis- 
iriets of Ehagalpur, Mongliyr, I)ar- 
hlianga. l^Iiizaffarpoiv. and Sarati were 
hadjy aifeeted. The vSepiemher floods 
were ioo fretiiient and severe iliroiigli- 
out the Tirhut Range and in parts of 
the Patna Range. These floods caused 
considerable damage to ihe hharif crops 
and at places where this was severe the 
eniire crop -was lost. The iiumediate 
])ro.l>le!n arising out of this was the 
sliortage of fodder and cry for supply- 
ing rahi seeds. Immediate acdioti was 
taken by the Agricultural Department 
to procure as much of fahi seeds as 
possible for the ftood-Astrjcken areas 
with the result that about 55,000 nid. 
of wheat and 'gram seeds were arranged 
over ami above what the Department 
had stored for uonnal distribution. 

Harwest 

The hai vesting of hJimlai crop?^ and 
ihe iransplanting (d' aglitmi paddy was 
practically completed during the quar- 
ter. As reported in the preceding para*' 
graph, tlie himtif and hhadai crops 
which were more or less normal during 
JtiJy and August, except at some places, 
suffered from severe floods during the 
latter half of the (iu'arier. The condi- 
tion of paddy crops was, on the whole, 
fair. 

The rains helped the growth of the su- 
garcane crop although on account of the 


cpnsequent Jom^uing of tempcnitura 
'and increase in humidity, they also 
helped the incidence of top-borers In 
the crop. Reports of borer attack w'ere 
. prominent from Jow-lyiiig or water- 

■ logged ureas in Haran ami Chaiiipraii. 
The heavy Heptemher showers were al- 

■■■ so responsjlde for lodging of the crop. 
.■■The Watch and Ward Service returns 
also indlcateii the incidence of 
Pyrilla in the broad-leaved cane Co, 
419 at Motipore where conservation and 
release of indigenous egg-pniusites 
served to keep the trouble in check. 
Tests with 2 per cent D.D.T. sprays on 
cane crop, 10 to 15 per cent of which 
was attacked by white fly at Bikram- 
■ganj ahom^ed that about 26 per cent of 
the puparja could be destroyed by this 
means, Trichogramma release in 
colonized plots in (Tuunparun and Muzaf- 
■farpore continued to give eneotiraging 
. results in respect of stem and root borer 
■coirtrol. The flowering parasite 
^triga, found throughout Suran was also 
' noticed during the titiarter in the rc^serv- 
e<l areas of lauiriya ((fluimpanin) and 
"an intensive survey conducted in 
Tlatluia (Saran'^ revealed its abundance 
iu Kodo {Ftupaluni svrohkulatnm 

■ linn.) — typically infested fields nuiiii- 
festing a scorched look. In the earlier 
part of tlie season, red rot was noticed 
in Co. HM in South Bihar and wilt in 
Vo. J185 in Saran and Charapuran. 

A]mrt from the damages due to floods, 
the condition ot all other standing 
crops remained fair. 

Crow more food drive 

The period under review ^ was the 
slack season for minor irrigation works, 
comprising as it did of rainy months. 
The number of ihe i>n\ieets completed 
during June 1946 was 190 and the pro- 
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gress made during tlie quarter is sum- 
marized below: 

(aj Is umber oi sclienies sanc- 
tioned during tlie quarter 471 

(b) IS" umber of schemes com- 
pleted during ihe quarter 172 

(c) Jsiiniber of schemes under 

execution at the end of 
quarter 1098 

(d) Estimated area benefited 

by (b) 23,827 acres 

(e) Cost of coinpleted scheme 

vide (b) Rs. 75,070 

U nder the Tube Well W ater Supply 
Scheme, three 5 in. borings have been 
completed, three are in inogress and 
two are about to be taken up in the 
Tirhut Range. A 15 in. boring for the 
Public Health Department of the Patna 
Circle is being executed by the Agri- 
cultural Engineer. A number oi 2-| 
in. and 3 in. borings have also been com- 
pleted and are in progress. 

Distribution of seeds/ manures^ eto. 

The figures for seeds, etc. distribut- 
ed during the quarter through the 
agency of the Agricultural Depa rt- 
ment are given below: ^ 

Paddy and other karif 

cereals 15,8SS md. 

Vegetable seeds 3,262 lb. 

The above figures do not include 
thousands of seedlings of vegetables 
and papayas, etc. and a large number 
of grafts of fruit plants distributed by 
the Department. Nearly 58',000 grafts 
of mangoes, guavas, lichis, citrus and 
other fruits obtained from Department- 
al. farms and approved nurseries weirie 
supplied to the i)ubiic during the 
quarter under review. 

As a measure to induce every house- 
hold in the villages to grow some fruits, 
free supply of sefedlings of papaya is 
made by the Agricultural Department 
where ^ kamdars take the plants 'with 
them on their tours and actually plant 
them in the kitchen gardens or com- 
pounds of cultivators. During the pre- 
s.ent season, about 6,00,000 seedlings of 
papayas and 15,000 plants of guavas 


(Allahabad and Safeda varieties) imd 
kagzi lime have been distributed under 
this meas.ure. 

Under a scheme inaugurated in 1945 
for increasing the production of fruits 
in the province, approximately 5,000 
acres of existing orchards were attended 

CO. 

With a view to popularize poultry 
farming amongst .ciiltivators and 
others in Ghota Nagpuir and to grade 
up the country birds 26 cocks and 45 
hens of the White Leghorn breed 
were supplied by the Departmeut at con- 
cess.ion rates. 

Cantour ridging 

■ Under tlie Contour' Ridging Scheme, 
working in Purulia, terracing along 
suitable contours was conducted over 145 
acres of waste land in village Bansahra 
including a total earth work of 1,32,440 
c. ft. at a cost of Rs. 1,569. The bundhs 
and ridges were turfed in the rainy sea- 
son to check surface erosion. As a 
result of the operations, 70 acres of land 
lying was.te since years has again been 
brought under the plough. 

General 

To meet the great public demand for 
trained iiialis, two training centres have 
been opened, one at Patna and the other 
at Saboiir. The first batch of 20 train- 
ed malis have come out in December 
1946. 

The Agricultural Marketing Section 
of the Department had varied activities 
duirng the quarter under report. Tbe Se- 
nior Marketing Officer visited the Bom- 
bay Prsidency to study the work of the 
Bombay Weights and Measures Act. A 
bill for standardisation of weights in the 
province has been drafted and su])iuit- 
ted to the Provincial Government. 
A number^ of other reports *and informa- 
tion cpvering a variety of subjects such 
as the distribution of mustared seed and 
work on its pure line breeding, figures 
of production in respect of important 
agricultural coinmodities, e.'g. rice, 
wheat, .barley, tobacco, potatoes, eto. 



Fig. 1 — (Left) and 
Fig. 2.-^(Right). 
Floods in North Bibar. 


Fig. 3. (left) and 
Fig. 4 (right). 

Two drainage chan nels 
constructed by the 
Department of Agii- 
culture Bihar in Muza- 
darpore District. 


Fig. 5. (left) and 
Fig 6. (right). 

Motor trucks contain- 
ing educative charts 
on display. 
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iiiforiiititioii i)ii tlie of iiiCAt, 

liiaBgoes and he.telimtSj etc* were sup- 
plied .to tlie Agricultural Marketing. 

* Adviser tu the (tovenimeut of India. 
ike seciioji also presented its final re- 
port on the smuggling of outside 
Jxiiiar and the niejhods recoinineuded for 
tido|)tu>n |or^ tdieeking the siuuggjing to 
tlie Provincial (tovernment for their 
consideration. 

The Sugarcane Specialist conducted de- 
iailed surveys aud analyses of soil ]>ro- 
liles Hi the districts of .Purneu, Mongiiyr 
and Piiagajpur. .Reconnaissance siir- 
'scys were also ('rnidncted jii the surface 
soils of the wliite sugar 1)eit of the pro- 
vince. .I'.xperinients c.onducded with, 
atumoniiim sulphate at the Central 


Sugarcane Jte.^earcli Biaijon at Pusa in- 
dicated that tliis' fertilizer dta‘‘r»inj)pse«l 
.to the extent of .over 70 per cent in J^usa 
calcareous soils within a week of appli- 
eatioB'but the deepin position was ilirgely 
checked in 15 per cent or higher niois- 
■ tee-content. It was also found tliat out 
of the several organic luuiiures in coniln- 
iiaiiott with %\diieli it wa> trietl in cal- 
careous soils, castor cakc‘ inereased the 
retentive capacity of this fertilizer ncHi* 
Experimenis in gur slor. sin wesl that 
furnace ash was a definitely superitu' 
Idanket for this storage as coniparinl to 
the common hlunket. Of the 

varieties of cane tested ffU' their gar. gar 
of (V>. 81«j and opi was found to p<^ssess 
hetfer keejniig quality. 
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• CATTLE RELIEF WORK IN NO WGONG FLOOD 


By V. R. GOPALAKRISHNAN 



Kowgong district, a fairly 'ex- nearly oii.e lac cattle liad bem affected 

"tensive iow-lyiiig area known as by the flood in 'tbe wliole area and about 

kapili Talley, was flooded during 40,000 cattle required immediate atteii- 

inputli of October 1946. The rivers .tion _ t i \ 

■ iu spate, tbe cultivated ’areas bad i he mam problem was feedmg these 

> uuder water aud the villagers and cattle and ip arrange for adequate fod- 

r livestock >vere stranded. In'ces- d.er. This wns very difficult as there 

rains 'caused a steady rise in the was already scarcity of fodder in the 

flood inundatino- many villages and hooded areas. The rescued cattle had, 

ndino. to furtbe- areas. Severe therefore, to be removed either to distant 

,0 was apprehended especially the grazing places or to high lands incliiding 

■uction of homesteads, crop and the Eajlway hne and the Trunk road, 

e. So immediate and effective mea- .Resides, an urgent appeal was made 

s were taken by the Gvernment De- soliciting help from all quarters to feed 

ments and various relief organiza- the dumb animals. Eice-mill owners 

i to cope with the situation. Co- all over Assam were requested to sup- 

lated aud sustained efforts w'ere made ply BlmcU. Army authorities were 

mder all possible help to the culti- approached for the siipply of any_ siut- 

VC rplipvp miserv - variety oi cattle fodder at tlieir dis- 

IS and to rell.e^e miseiy. available fodder, oil- 

5T work ^ cake, etc. tbus received, tlie animals 

le Civil Veterinary Department took tbe various cattle camps were led and 

ediate steps to organize relief mea- maintained. 

3 . All available staff of tlie De- ' * 

inent that could be spared, ‘were Disease control 

.ted to tbe flood-affected ^rea and usually observed that cattle dis- 

f centres ^ for cattle or .cattle eases break out soon after tb'e subsi- 

opened in suitable, localities, ine dence of floods and tlierefore due pre- 
worked in coopera^on cautionary measures were taken to 

g‘ong Flood Eelief Coinmittee and combat any epidemic. A few oiii- 
in -consultation witn tne blood break of rinderpest were no.ticed and they 

sf Officer in regard to tne mam, 4 Were dealt witli promptly by serum in- 

of relief work. _ oculat.ion or vaccination 'witL.. goat 

le urgent task of rescuing ^ and* tissue virus according' to tbe nature of 
Lg cattle from tbe flood-stricken outbreak. For starved and ein'aciated 

3 was taken up first and several cattle, serum inoculation was found 

sands of cattle wett removed to preferable. 

.' places or to neighbouring relief About three to four weeks after tlie 

res. In certain localities cattld floods, fodt-and-mou.tJi-disease brok.e oiit 

. standing or moving about all along in a fairly widespread form. Medici- 

water, sometimes up to knee- nal treatment and other control inea- 

water. Most of them were sures were carried out and the disease 

fcically starving, exhausted due to subsided in due course, 

sure and also much reduced . in A large number of animals suffered 

ition. The reliei measures wlere from water-sore. This condition was 

ted to reach worst affected areas observed in cattle that 'were standing in 

families. It was estimated that the .water for. a long time. Swellings 

Rao Sahib V. R. Gopakknshnan* G. Ivf; V. C* is Veterinary Investigation Officer, Assam, Gauhati. 
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in tlie legs and cracking of ,tli 0 skin 
were iMjl iceti . Tlierapeiitic treatment 
was given to all the ailing eatjle with 
suiisfacii>ry results. 

Kearly 3,0i.H) caltle were inoculated 
and over 2,1)11*0 cases were attended to 
ill the cattle camps, in addition to the 
cases treated in the uctuuily affected 
localities. 

Year after year, certain low-lying 
and riverain tracts in Assam are 
Hoofled and sometimes with devastating 
eiTecis. There is great scarcity of fod- 


der in the flooded areas and the cattle 
population have to deiieiid. for tiiei! 
exist.euce im what littJc vegetation 
tlie^ can find on the village liigli lands 
or on the slopm of hills. ' As a result, 
the working eupaeity of bulioc'ks is re- 
duced, the milk yield in cows is de- 
creased and they also he<‘onie ]>redis- 
posed to iui'eetioin A plan is now under 
coiisideration to overcome the havrio 
ami misery caused hy the periodic 
Hoods. 
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AN OUTSTANDING INDIGENOUS HILL COW 


By MALIK FAZAL HOSAIN 



T he indigenous cattle found round 
about the Kuniaun Hills are small, 
weighing about 300 to 350' lb. and 
producing a very negligible amount of 
milk. Their lactation period seldom ex- 
ceeds 159 days and the dry period is usu- 
ally a long spell between the first calv- 
ing to the next. The small stature and 
the low productivity in these animals 
are mainly due to th.e lack of feed and 
fodders j the quantitative insufficiency 
of which is accentuated .by their doubt- 
ful qualitative character. The rigours 
of climate in the hill is another im- 
portant unfavourable factor. Experi- 
ments conducted pn improved methods 
of management and feeding have, how- 


ever, revealed that for increasing the 
milk production there is scope for im- 
provement of these hill animals. An 
instance pf this improvement can be 
reported from the • performance of Mad- 
huri 1 ^ 0 . 49 belonging to the herd of 
hill cows kept at the Indian Veterinary 
Eesearcli Institute dairy in Mukteswar. 

Madhuri was born on 19 December, 
1938 in Mukteswar dairy to a sire and 
out of a dam both belonging to the 
Institute herd. 

She first calved on 23 January, 1942, 
when she was three years old, Tlie c‘a]f 
was vreaned at birth. The following 
are details of her subsequent calving, 
milk yield, etc. 


Date of calving 


Date of drying Lactation yield lb. Lactation days 


Madhuri is now being used for cross 
breeding with an Afghan bull. It is 
hoped that the cross-bred progeny of 
such an outstanding dam will slipw a 
greater improvement in milk yield. 
Her cross-bred , male calves are being 
raised for distribution to the Animal Hus- 
bandry Department, United Provinces, 
for improving hill cows. 


nrom rne aata given a.bove ij} is appa- 
rent that compared to an average type 
of hill cows, Madhuri’s performance is 
outstanding, not only’ in tptal lactation 
yield, but also, in longer in-niilk and 
short dry periods’. ^ She is also a regu- 
la.r calver. The animal is showing con- 
tinued improvement in her productive 
performance. 


INDIAN FARMING 


Across the Borders 


SOYBEANS AND SOIL CONSERVATION 


ByR. E. UHLAND 

S OIBEAXS luay be haiidlctl so as 
actiiajly to help in inaintaiiiiug’ 
the productivity ot the soij, wlic- 
ther grown for hay or for seed. 

When soybean juiy is fed and the 
uiaiiiire s]>read back on the land, aboiii; 
70 per cent of the bay's plan^ nutrients 
is returned* Little consideration has 
been^ given, however, to the ]>lant 
nutrients contained in jhe soyhe'an 
leaves, stems, and roots, or to the pro- 
teetioii they can give to the soil against 
erosion if returned to the soil wlien the 
crop is harvested for seed. Glowers, 
tlierefore, should be concerned with 
returning to the land as much of the 
nitrogen gathered from the air and as 
much as possible of the mineral matter 
taken from the soil. 

Early investigational .work on the 
analysis and yields of the different plant 
parts were carried on by the author at 
the Missouri Agricultural Experiment 
Rtation, and by H. L. Borst and Tj. B. 
Thatcher at the Ohio State Agricultural 
Experiment R.tation. The findings are 
reported in 3Iissourl AgricuUnral Ex- 
perimcni Stafmii BulleMn 279 — Febru- 
ary 1930, and Ohio Agricultural Experi- 
ment Stution Bulletin 474 — ^Foveinber 
1931. The analysis reported co%xrs four 
3 ^ears' work at Jlissour* and six years' 
w’ork at Ohio. The data given ..upply us 
with a good basis for deiernnning the 
value of different parts of ihe soybean 
plant when returned to the land. 

Soybean varieties differ wTdelv in time 
of maturity, character of stem ’and 
lead, and adaptation to length of season. 
Some varieties have luimerous branches. 


■ others few. Tlic ifissou.ri studies wer© 
^contiiuied iTom J1)25-2S, .with the 
Virginia . variety grown on two 
different types of soil. TIi© 
sludjes at Ohio--- made on tlm MaUcIiu 
and lacking varieties — were started in 
1022 and continued until l!’i27, but were 
not reported until .Xovemlu'r 1931. 

The nitrogen deienninations nia<le on 
the various parts of the plants harvested 
at different stages of maturity made it 
possible to measure the total yield of 
nitrogen for the different harvests and 
also to deierniine its location in the 
])lant. Tlie npdule counts and root ana- 
lyses gave, 'an index of the nitro'gen- 
fixing activities of the crop. As indi- 
cated by Table I, the amount of nitrogen 
found m the roots was quite low, aver- 
aging Jess than 4 pounds ]>er acre. This 
indicates tliat if much nitrogen is to be 
added to the soil, it is necessary tp re- 
turn more than just the soybean roots. 
Cutting the hay at time of maximum 
harvest woxild ha%’e removed 115. T pounds 
of nitrogen per acre. At the last har- 
vest, when the seed wms mature, most 
of tiie leaves had fallen, and they had 
lost some of their nitrogen. If the 
heans had been barvested with a combine 
there would have l>een from 40 to 4o 
pounds of nitrogen returned. Ihe 
maximum yield of nitrogen in the tops 
for 1928 was 134 pounds per acre when 
drilled solid, nud 101 i>ounds soy- 

l>eans planied in rows and cultivaled. 
In 1027 wlieii soybeans n-ere_sw’«'n as a 
Caleb crop tbc bay contained 0,., ponnds 
nitrofien wlien drilled solid, 
and 35.H ponnds wlion enltivated. 
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SOYBEANS AND SOIL CONSERVATION 

Table I 


Vonnds per acre of nitrogen in roots ^leaves on plant and on ground^ s/e^nSi and pods of Virginia scjLcans ai 
different stages of maturity, ifTtvo years* restdis at QoJttmhia^ViQi) 


Leaves on 



Stems 


ground 


Stage of maturity 


Roots 


4 weeks before maximum 
harvest 

2 weeks before maximum 
harvest 

Maximum harvest 

2 weeks after maximum 
harvest 

4 ‘Weeks after maximum 
harvest 


and Wilkiiis ilt tiie lov’a Sta- 
tion lit Ames reported siinilitr fliuliiigis. 
Table II shows the average pounds pet 
acre of the principal plan.t nutrients 
found in the soybean leaves, stems, 
pods, and seeds for the Manclui and 
Peking variety. Maximum yields of 
nitrogen were obtained while the seeds 
were forming in the pods and before 
many leaves were lost. As was the case 
at Missouri, the nitrogen in the stems 
and leaves decreased I’apidly as the 
plants matured. Part of this decrease 
was due to the movemeiat of ^nitrogen 
from the stems and leaves into the 
seed while the rest was returned to the 
soil. The data shown in Table II were 
secured when the soybean plant^s h'ad 
matured and when more than 45 per 
cent of the nitroa‘en was in the seed. 


Assuming that ail the nitrogen con- 
tained in the dropped leaves would have 
been returned to the soil and that lOi 
per cent of the nitrogen in the harvest 
hay wiiold have been returned in the 
manure, there would have been a return, 
to the soil of 71.8 pounds in the culti- 
vated’ crop of 19.25, 107.5 pounds in 
182>6, and 93.8 pounds in 1928. It was 
calculated that slightly more than half 
of this nitrogen came from the air. By 
combining the soybeans for seed, it was 
estimated that there would have been a 
return of 51 pounds of nitrogen in 1926, 

67.5 pounds in 1926, and 63.5 pounds in 
1928. 

The investigations of H. L. Bprst and 
L. E. Thatcher at Ohio showed ’that 
earlier sowing dates for Manchu and 
Peking varieties were more conducive 
to higher yields of seed than of forage, 

Table II 

Pounds per acre of principal plant nutrients found in leaves^ sterns^ pods, and seeds of Manchu and Peking 
soybeans, {Average for z varieties for 4 years at Ohio Agricultural Experiment Station ) . 


Plant nutrients 


Calcium 

Magnesium 

Potassium 

Phosphorus 

Nitrogen 

Dry weight plant parts 


At maturity, if only the seed had 
been harvested, about 94.5 pounds of 
nitrogen .would have been returned to 


the soil. If all the hay 'and seed had. 
been taken off the land^ it would have 
represented the rem.wal of 85.7 pounds 
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of ealcjuju, 4(i pounds of maguesiuni, 79.8 slope at Uibaua, III., in Volume VIH 

puujids of potassium, k;2.ti pounds of 'A iioil Science uf America 1943. The 

phosphorus, and 178.1 pounds of nitro- experiments showed .that when artificial 
gen per acre. Xf only the seed had rainfall w.as apijlieil to clean cultivated 
been harvested, however, the average soybeans a.t ihe rale of 1.75 inches per 
losses would have been 2..2 pounds of hour on a 4 per cent .slope, .the run-off 
calcium, 2.3 pounds of magnesium, was practically constant after the second 
IS.G pounds of potassium, 9.8 pounds of hour. The ruu-off at the end oi the 

piiosphorus and 78.5 pounds of nitrogen. first hour iu Ajuil 1942 was 74 per cent 

xhjs emphasizes the loss, especially of and in June 1942 was 85 per (tent. The 

n.itrogeu and organic m.atter,^ when the .soil loss for .the fir.-.l hour iu April 

soylicau straw is burned or is not re- 1942 was 3,3(i.2 pounds per acre, and 

turned .to the laud. in June 1942 it was 4,881 jumuds. At 

L. 11. Tlui.tclier of Uliio, found ond o.f 2 hours, 19, 3S-'! pounds of 

that for G years, soybeans cui about tlie per ac.re had been moved ott' tbe 

middle of iSep.tem.ber contained 7 pl'd, arul 89 per cent of tlie 1.75 inches 

irouuds of nitrogen per acre in the roots, raintall was runniug olf. 

as coinpared with 4.9 pounds when hur- IMiere the soyiiean residue consisting 

vest was d.clayed until the firs.t week of I'Jl tlje plants c.\e.cpt the seed was 

October. At the Septembef harvc.st, returned to the surface, the ruu-oif at 

39.1 pounds of nitrogen per acre was Hm emi ofjhe first hour for Oc.toher 

in .the leaves, 14.7 pounds in the stems, 1941 wu.s 47 per cent, and at the end of 
12. G pounds in the pod.s, and 51 .0 the second hour it was 62 per cent, 

pounds in .the seeds.* ‘When the har- In April 1912, the ruu-off was 25 per 

vest was delayed 2 weeks, 19.7 pounds cent at the end of 1 hour and 47 per 

of nitrogen was found in the leaves, cent after .the second hour. The sojl 

9.9 pounds in .the stems, 10.1 pounds loss fur October 1942 was 1,108 pounds 

in .the pods, and 72.1 pontuis in the jier acre for the 2 hour period, and in 

seed.s. It is apparent that much of ihe 1942 it was 2,394 pounds. Thus, it is 

n.itrog.en moves from .the steurs and seen that the soil loss for October where 

leaved into the seeds. It is difficult to the soj-hean residue was returned Was 

determine .the exient of this movement, only 11-2 per cent as great a.s where the 

because of leaf-iIrojVping iis the soy- residue was not returned. The residue 

beans approach maturity. .The 6-year was s.till uc.tive the ue.vt April, as the 

average showed that the amount of soil lo.ss was 23 per cent of the soil loss 

idiospliorus removed by the crop har- without the residue. 

ve.sied in either middle September or early maturing varieties allow 

the first of October was 30 pound.s of fo,. early harvesting of the soybeans 

F.,Or., eiiuivalent to 150 pounds of 20 and ihe seeding of winter grains or - 

per cent .superplio.sphate. The amount cover crops .earlier than is passible ’with 

of potassium removed by .the crop on Jnie maturing variefie.s. ’Winter cover 

llic'^e two harvest dates was 39 to 44 crops which have a week or more ad- 

jioinids of KaO, equivalent fo 78 to 81 vantage, when conditions are favour- 

pounds of muriate of potash. able for rapid germination and growth 

It is generally recaignjzed that a crop wjU generally produce much more 

of sovhrans leaves the soil loose. t)b- organic matter and give better porfec- 

servations and experiments have shown tion to .the land. La.te planted cover 

that the .soil erodes easily following the crops cannot be expected to give inucb 

removal of tbe crop, especially, when protection against erosion in .the fall 

it is cu± for bay. V. H. Van Doran . and winter, and ibeir grow.tb tbe next 
and K. 8. Stauffer leported on tbe spring is much behind .tbo.se crops .that 

effects of cro]) and surface mulches on have an early start and thus establish 

run-olf and soil lo.sse.s on a 4 per cent a well-develooed root system during 
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tlie favourable growing season in '^arly 42-incbL rows and cultivaied. 

fall. From fbese rim off and spiUpss data 



Erosion may be reduced further and 
more fertility saved by delaying the 
preparation of the land .and the plani- 
ing of the soybean crop a week or more 
in the sprmg\ At this time of year, 
the growth of the hay or cover crop is 
very rapid, and the increase in organic 
ma.tter may be measured in hunndfeds 
of pounds for every day that ploughing 
is delayed. Additional savings of soil 
and fertility may be 'made by drilling 
the soybeans in 8-inch rows instead of 
42-inch cultivated rows. Contouring is 
recommended for all sloping land wheihm' 
the beans are drilled solid or planted in 


it is obvipiis that by returning the leaves, 
stems, and pods of the soybean plants 
to the soil surface a large saving of 
soil and water will result. The -soil 
loss from land where the soybean hay 
was removed and the land left bare was 
129 times as great as where it was muL 
died with 2 tons of wheat straw. I\y 
removing' only the . soybean seed and 
leaving all the leaves, stems, roots, and 
pods on the land, more than half of the 
nitrogen contained in the soybean is 
returned, and erosion is also niarkedly 
lessened. — Eeproduced from Soil Con- 
servation, October, 1946. 
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Home Gleanings 

THE REORGANIZATION OF GAUSHALAS 
AND PINJRAPOLES IN INDIA 

By SIR DATAR SINGH 


ATTSIIAIA’ literally means the 
home for /-"ou’s* As compared 
to Pinjrapoles where all kinds 
of animals are maintained, gaiishalas 
cater only for the bovine family. These 
i institutions are India’s great heritage 
^ and form a concrete example of the In- 
dian reverence and affection for animals 
and particularly for the cow. Protec- 
tion and service of tlte cow is an article 
of faith and a part of religion ^with the 
Hindus. AYe read in ancient llindu 
books, how Emperor Dilipa, a forefather 
of Rama, offered his own life in lieu 
of his preceptor’s cow, JTandini.^ Arjuna 
’ courted exile for twelve years in order 
to be able to rescue a Braliinan’s cow. 
I The cow is almost defied in the Atedic 

I and post-Vedic literature. Anybody 

I who studies the Vedic hymns even cur- 

y sorily will undoubtedly be struck by the 

I importance and significance attached 

* to cattle during Yedic times. The seers 

I and sages belonging to this early period 

•! of the liistory of mankind were fully 

i alive to the important role played by the 

I cow in humanity’s life and economy. 

: It waSj indeed, considered to be the 

! symbol of the nation’s economic provS- 

I perity. Thus, with the ancients, the 
sentiment for the cow was an intimate 
aspect oi their conception of life and 
^ religion. It was uncler these religio- 

W economic^ considerations that gaushalas 

V and pinjrapoles originally jeame into 

f! existence. But, as thos^ old days have 

; gone, so what remains of the spirit of 

the service of the cow is only a symbol 
without the spirit. 

1 In order to study in its true perspec- 

I tive the present position of these insti- 


Satdar Bahadur Sir Datar Singh, Kt., P- R. S. A, 
Research, New Delhi* 


tutions and their role in the economy of 
. the. country, a brief reterence to the 
condition of cattle in general will not 
be out of place hero. Cuttle breeding 
in a ct>u)Litry like India, whieli has one 
thir<l of the world’s cattle concentrated 
in about one-fortieth of the habitable 
area of the globe, may apparently seem 
very rosy, but, in reality, it is not. 
From the economic point of view, the 
position of eatile in India is very un- 
fortunate. India possesses 315 million 
cattle, which is the largest number of 
any country hi the 'world. .But the pro- 
dimtion of milk is the lowest wlien work- 
ed out on the basis of per capita con- 
sumption. Estimates indicate that Ih'e 
average consumption of milk per head 
per day does not excF.ed seven ounces, 
which is about one-fourth .of the nation’s 
normal requirements. This is due to 
the very low production of the Indian 
cow. The average quantity of milk 
produced by an animal in a 5"ear is com- 
puted at only 750 lb., which is not 
nearly enough to pay for her food and 
care. Then again, the interval between 
.two successive lactations is considerab- 
ly longer than in most countries 
Therefore, the coiv, at the present mo- 
ment anyth.ing but an economic 
proposition in India. 

IJnder sucdi appalling conditions of 
cattle prevalent in ihe country, the 
position of gaushalas and pinjrapoles 
cannot be lexpected to be better than it 
is. It is estimated tliat there are, at 
present, about 3,000 'gaushalas in 
India, with a population of over six 
lakh heads of cattle wliich are being 
maintained at a cost of over 80 million 
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rupees per aimuni. A rapid survey^ of 
the present condition of .these institu- 
i ions has revealed the following facts : 

(a.) Gaushalas and pinjrapoles are 
generally situated either in the heart of 
big towns or in their immediate neigh- 
bourhood, which makes the housing as 
well as feeding of cattle very unecono- 
mic. 

(b) In most of these institutions the 
tendency is to overstock with the result 
that the livestock is generally underfed 
and not properly looked after. This 
entails great hardship and suffering for 
the animals. 

(c) There are no means of segregat- 
ing the productive animals froni those 
which are aged, infirm or otherwise eco- 
noinicallj useless. Thus, no discrimina- 
tion is practicable in the feeding of 
good cows from that of unproductive 
ones, which makes good animals also 
worthless after a short time. 

(d) Gen.erally very little land is at- 
tached to the gaushalas for grazing of 
cattle or for raising of fodder crops. 

(e) I^'o attention is paid towards the 
breeding of cows whi.ch are allowed ta 
be cover.ed by nondescript bulls. • 

(f) These institutions are generally 
managed by untrained staff. Thus, the 
whole system is worked under no defi- 
nite scheme of management. There is 
no planned policy for breeding and feed- 
ing of different types of animals on 
scientific lines. 

But, in spite of all the above-mention- 
ed drawbacks from .which these insti- 
tutions are suffering at the present mo- 
ment, niy experience has shown that 
these places, if reorganized on proper 
lines, can very well serve the purpose 
of improving cattle and educating the 
people in the service of the cow on 
modern scientific lines. The financial 
resources of most of these institutions 
are ample. They have, in addition, 
public sympathy. "What is needed is 
just to put them on right lines. 

It has been estimated that out of the 
total population of about six lakhs 
cattle in the gaushalas ther^^ about 
20 per cent which can b^ classified as 


'^'ood dairy There are another 20 

per cent which are good for breeding 
Iboiigh not highly productive. By 
better feeding and management of these 
animals, it -will not be too much to ex- 
pect to raise, on an average one seer (a 
seer = 2 lb.) of milk per cow per day. 
This will amount to an increase of 3,000 
nmiinds (a maund=82 lb.) of milk per 
day which, in my opinion, will be no 
mean addition to the present production 
from this source. It is further esti- 
mated that these institutions when re- 
;rganized on improved lines, will pro- 
vide about 25,000 males fit for use as 
.rtiid bulls every year for replacement in 
.die gaushalas and for free distribution in 
the neighbouring areas for the improve- 
ment of ordinary village cattle. In ad- 
dition to this, there will be about the 
same number of males available for 
bullock work and 50,000 improved 
female calves every year. These insti- 
butions can also serve the purpose of 
u'oviding suitable centres for -thg sal- 
vaging of dry cattle from cities and 
.towns. At p.resent, due to lack of 
such facilities, about 80 per cent of 
real]y fit animals which go to the big 
towns find their way to the slaughter- 
houses after they go dry: In iny opi- 
nion, therefore, .th.e gaushalas and pin- 
jrapoles do not only possess ’great 
potentialities as a means of improving 
the milk supply of the town but can also 
serve as centres for the preservation 
and betterment of th.e cattle Wealth of 
the C£)untr 3 ’’. .There is absolutely no 
doubt that gaushalas can serve a very 
useful purpose in successfully tackling 
many economic probelms facing tke 
couniTy, such as 

(a) the production of more milk for 

suppV in urban areas, ^ 

(b) the production of breeding bulls 
for distribution among villages, 'and 

(c) the salvage of dry but useful 
cattle. 

For the achievement of these object- 
ives, I have been imdeavouring to re- 
organize these institutions on scientific 
ind utilitarian lines. It is, of course, 
difficult to suggest a common plan for 
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tlie ijuprovenient oi tliese institutions 
situated under sucli widely differing 
conditioiLs, yet .a general skeleton plan 
on wliieii the iinproYenrent is being 
sought is given below; 

(a ) The iinniediate probleiu is to seg- 
regale the productive animals of the 
gausiialas from those wljich are aged, 
or otherwise uneeonojuic. The reiuov- 
a] of the useless stock to rural areas, 
]>rei'cral>ly io some forests reserves, will 
uol only remove the congestion in thes'o 
instituiions, but will make it possible 
to impu'ove the feeding of productive 
animals which will Ijc quickly reflected 
in jheir improved yields. ]o>r this pur- 
}K)se every province can be convenient- 
ly divided into zones. Forest reserves 
<'an be ulilized with great advantage. 
Fseless animals from ail the guashajas 
situated in each, zone should' be kept on 
the grazings available in such reserves. 
These catije should nfd* be allowed to 
propagate. The feed and fodder thus 
saved can be more economically utilized 
in im])]’oving the yield of productive 
animals kept in the gausiialas in or near 


the towns. 

(b) The next step is to provide im- 
proved pedigree biiljs, in the beginning, 
as basic stock bu' ilie gi ad ing of cows. 
■: far, as possible to 'encoumge 

tile establisliment of dairy and breeding 
sections in e.acdi gaushala in order to 
supplement the supply of gopd quality 
milk to the urban population, 

(d) To make arrangements for the 
establislmieut of training centres for 
gaiishaja workers jii each ])rovinee and 
the major Sjaies. TJie sy]]a])us for vsuch 
centres covers cajile management, 
breeding and feeding and elejneiitary 
princijdes of mijk productifui on modern 
Hues with an emplmsis on the practical 
side of the wliole siilijeet. Special 
atteni.ion will be devofed to local re- 
quirements of each area. 

(e) Ap])ointment of one (laiisliala 
Oevelopmeni Officer with adequate staff 
for each province to help these iiistitu- 
tioiis in carrying put the above hnprove- 
ments. — Eeiutiduced from the Journal of 
ihe Hof/al Socieiy of Iris, Tune 21, 1946. 
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WHITHER ACRICULTURE IN INDIA 


mended under present circninstancesv 
Village self-sufficiency inevitajbly leads 
CO subsistence economy. The entire 
trend of Dr Baljit Singh's book is to 
moTe away from the 'standards of self- 
efficiency to those of national and 
inter-nation'al ecpnomio integration . 
This is an important contribution of 
his book. 

Dr Baljit Singh in his analysis of 
agricultural practices and the mode of 
Hying of the peoples in the village has 
laid great stress on old traditions and 
practices. He is of opinion that caste 
inhibitions and the like may prove a 
serious obstacle in the path of economic 
betterment. We are npt much able to 
share his views in this connection. The 
forces that are afoot even in the rural 
areas and in our village communities 
point the way hopefully towards rapid 
change both in agricultural operations 
and way of social living. 

The writer has rightly emphasized the 
importance of mixed farming for a 
country with our peculiar features, espe- 
cially in reference to small scale farm- 
ing. It is hoped that either through 
th'e collective, or more appropriately the 
cooperative channels much progress can 
be achieved. But no single system how- 
ever beneficial in itself, can remove the 
poverty that nrevails in the countrv. 

His discuvs'sion of the tonic of agricul- 
tural rent deserves sp'ecial attention. 
The matter of land tenure system is one 
that is basic to the entire reorientation 
of our agricultural economv nnd the 
suggestions offered by Dr Baljit Singh 
deserve consideration. 

' His ideas about crop planning are 
generally accepted by moat students of 
tho nroblem. The difficulty however 
vill be to produce a mast'ernlaU and to 
.ee that it is efficiently and honestly im- 
plemented. ^ Here lies the weakest link 
of the chain. We would rather advo- 
cate the attempt to plan in some res- 
tricted fashion, preferably associated 
witli some of the regional development 


By De Baljit Singh (Fuhlished 
by N. II. Agarwal and Co., M. K. 
Garden, Agra, pp. 346, E.s. 8.) 

I T is a happy sign of the times that 
the vplume of literature on various 
economic problems in India is in- 
creasing. Dr. Balj it Singh’s contribu- 
tion must be regarded as one of quality. 
He writes with ripe and first-hand ex- 
perience of the subject and covers a wide 
field, bpth historically as well ’as in 
range of problems discussed. The 
foreign student interested in the Indian 
agricultural ^problem, will find his book 
informative. Even those acquainted 
with the problem will find fresh ap- 
proach to various matters ' analyzed. 
The length pf the book and the two 
frequent quotations may he regarded as 
the only defects. But many who may 
turn to his book as an introduction to 
the study of the subject may be grate- 
ful to the writer for these very features 
of his book, as i± is not easy these days 
for every reader to obtain the sources 
from which the learned author has 
quoted. 

Temptation is great to write in detail 
about the special aspects of the book. 
It will, however, serve the purpose of 
review, if a few references ’are made 
to the texi. It is hoped this will pro- 
vide sufficient stimulus to the reader 
to study the book itself. For instance. 
Dr Singh is perfectly light when he 
remarks Hh'e laws on self-government 
by the village mak.es a turning point in 
the history of Indian agriculture.^ 
Throughout the bpok he has made 
suggestions Low village community life 
should be re-habilitated, which in Jurn 
would revive and restore village economy 
to its right place in the Indian economic 
situation in its tolality. There ar- 
dangers, of course, of planning fron 
the exclusively village point of view. 
The idea of village self-sufficiency, how- 
ever, alluring can hardly ]b© com- 
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plains euvitiaged hj aome provincial gov- 
ernineiiis. To attempt to cover the 'en- 
iire couiitry, io our way of tliinking, 
\roiild l>e fraught with ninqli danger 'a3ad 
may actually lead to failure. 

Dr Baljit Singh, has given particular 
attention to th.e cattle problem and is 
t() be congratulated for emphasizing the 
matter of raising special fodder crops 
and concentrates and the like. It is 
obvious that our agricultural economy 
cannot flour! sli with under-nourished 
Cattle. The author has brought out 
ilijs matter in special luaimer in a chap- 
ter dealing with Animui Husbandry and 
• Dairying., .. . 

The writer lias laid great stress, and 
rightly, on the subject of agricultural 
marketing. It is only tlirough enhanc- 
ed profiis that Ihe ])rodneer can secure 
tlie necessary incentive lor improving 
lioth liis methods of agriculture and 
ways of raising lijs cattle. Dr Rimrh 
rightly states that marketing is the 
crux of the problem of rural provsperity. 

The author has laid adequate stress 
on the vita] question of State a 1-1. edu- 
cation and research, an aspect which is 
frequently neglected by writers on 
agricultural topics. Probably no coun- 
try needs more of research for its agri- 
cultural betterment than India. We 
would suggest that in all such endea- . 
vours, apart from specialized institu- 
tions created for the purpose, the exist- 
ing TTniversities should be closely asso- 
ciated in all such work. 

In- short. Dr Baljit Singh’s book 
Whither Agriculture is a profitable 
and stimulating reading. (S. K. E.) 


A l^ilOIIOCRAPH ON AGRICULTURE 
I. TRENCHING 

By Sam Higgixbottom, M.A. (Ecpn), 
M.Sc., B.Sc. (Agri), Published 
by the Etabistan, Allahabad, pp. 15, 
As. 9). 

G OMPOSTim of vegetable and 
animal wastes ha>s attracted con- 
siderable attention from scien- 
tists and agriculturists, but the direct 


incorporation into the soil of uu-com- 
posted raw refiuse Jias not been siudied 
in similar detail. The latter system 
possesses .the attractive features pf sim- 
plicity and low cost of operation, due 
to the elimination of the composting 
process. In the cas.e of green manures, 
the composition of different types of 
gTeen manures, and the conditions un- 
der which they could directly be ap- 
plied to land s.o as to give a beneficial 
effect on the succeeding crop, are known 
.with a .certain degree of definiteness, but 
similar information relating to materials 
of the type of town and village refuse 
or mixed farm -wastes is very meagre. 

The general objections to the turning 
in of un-decomposed organic material 
into file soil are the carbonaceous nature, 
in general, of the waste material 'which 
temporarily immobilizes .th e nitrogen 
present in tlie soil and thus prejudicially 
affects the growth of the succeeding crop, 
the possible presence of weed sefeds in 
imdecomposed refuse, possible depletion 
of soil moisture due to application of diy 
material which decomposes rapidly, and 
possible transmission of plant and ani- 
mal pathogens from un-composted raw 
refuse. In addition, the land may be 
carrying a crop when the refuse arrives* 
and hence the latter may have to be 
sto.red till the land is ready to receive 
the manure, which introduces the same 
prolileins as composting. 

It may be possible, however, to over- 
come most of the objections sfat.ed above 
by burying the refuse at some depth 
below the surface soil. This is the ine- 
tliod udiich is recommended by Dr S'aiii 
Higginbottom, who is familiar to Indian 
workers for his pioneering work at the 
Allahabad Agricultural Institute. As a 
result of 33 years’ exp.erjence, he strong- 
ly recommends the opening out of 
trenches (vsay 5 ft. breadth and 1 foot 
depth) in the land itself and burying the 
daily output of household and village- 
refuse in such trenches. Full details of 
th.e method are given in this brochure. 

The author’s experience has sho.wn iliat 
wonderful crops can be obtained on 
lands ^trenched’ in the above manner. 
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The laetliod would appear to liave special 
utility in the case of areas surrounding 
villages and towns^ whjgre intensive cul- 
tivation of vegetalbles or garden crops is 
carried out. Water supply must be ade- 
quate. The cost of ^trenching’ a land 
‘all over’ is jestiinated at Es. 125 per acre 
on tlie basis that a man can open and 
close a strip of land 75 to 100 ft. long 
and 5 ft. wide in one day, but ii is 
doubtful whether an average Indian 
farm-hand would do even half the above 
work, and the expenses can safely be 
estimated at a minimum of Es. 250 per 
acre. The above high rate of expendi- 
ture niay, however, be warranted in cer- 
tain cases of ‘truck’ gardening and to 
such farmers the present brochure 'would 
offer useful suggestions. (C.I7.A.) 


THE INDIAN SUGAR INDUSTRY 
(1945-46) ANNUAL 

Eottei) by M. P. Ganbi-ii. (Published 
1)y Messrs. Gandhi & Co., Jan Man- 
sions, Sir Phiro55 Shah Mehta Eo'ad, 
Bombay, pp. 118. Es. 0-8-0. 

T he Indian Sugar Industry Annual, 
1945-46,^ edited by Mr. M. P. 
Gandhi is a treasure-house of valu- 
able information regarding sugar. It 
has assembled in a form convenient for 
reference statistics relating to the pro- 
duction and marketing of sugarcane, 
sugar and allied products in this coun- 
try. The present publication fully 
maintains the high .standard of the edi- 
tor’s previous puhHcations on sugar. 

Tlie autlior has reviewed at length the 
working of the season I9'44-45, and 194.^- 
46. The production of faefory sugar in 
1944-45 was only 9, 53, 500 tons 'as com- 
pared with 12,16,400 tons in 1943-44. 
The two main reasons for the poor out- 
put were shortness of the working sea- 
spn and the failure of as many as 24 fac- 
tories to work during the season. In- 
spite of resfrictions imposed by the Gov- 
erments under the gur control order, on 
the manufacture and marketing of gur 
the supply of cane to sugar factories was 
inadequate. In authpr^s opinion the 
most important factor which affecetd the 


production of sugar in the United Pro- 
vinces and Bihar was the low price of 
cane fixed at only As. i4 per maund 
which was not on n parity with the 
price levels of other commodities like 
wheat 'and affected greatly the supply of 
cane to sugar factories. The transport 
difficulties also resulted in a shortage of 
cane supplies to factories. Further, the 
lack of supplies of rnginure and other fer- 
tilizers and irregular supply of other ma- 
trials like sulphur, coal, lime, etc., also 
resulted in a lower production of sugar 
during the season. For the season 1946- 
46, the author gives an estimated pro- 
duction of 9.66 lakh tons. The main 
reason for the decrease is the shortness 
of the season in the United Provinces and 
Bihar due to inadequate cane supply. 
The author does not see better prospects 
for the season 1946-47 as wel] and con- 
cludes that at least before 1947-48, the 
country will not get as much sugar as 
she requires. 

There is great scope for increase in 
sugar production .in India and there is 
necessity for further ;expansion of the 
sugar industry to meet .the increased re- 
quirements. The author feels that there 
is at present a concentration of the sugar 
factories in the United^ Provinces and 
Bihar and it is essential that for en- 
abling tbe various *an developed pro- 
vinces to derive benefits from tbe estab- 
lisbment of this industry, any further 
expansion of the industry should 
be made particularly in Bombay, 
Madras, Bengal and other provinces 
wbicli are areas of deficit production. 
Tbe period of the present protection to 
the industry will expire on 31 March, 
1947. - The author suggests that the l)ro- 
tec.tipn to the industry should be con- 
tinued at the present level for a further 
period of three years. The Tariff B-^ard 
should conduct an enquiry during these 
periods as conditions are likely to be 
normal by the venr 1948. The Government 
should take full <iare to ensure tbe 
development of the industry on sound 
lines and in a manner in which the 
interests of cane* 'growers and the 
manufacturers are fully safeguarded. 
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BOOK BEVIKWS 


There ias Keen a rise in sugar prices 
during ihe last four years due to the 
increase in the prices of cane, etc.* hut 
taking into consideration the .achievc- 
naent fo .the Indian sugar industry the 
small sacrifice on the part of the con- 
sumers has been fully recompensed. 

The author has also giTen full descrip- 
tions of various controls to the industry 
instituted by th'c Central and Provincial 
Governments. 

Eeference has also been made to the 
iudlls^ry^s present problems and its fu- 
ture prospect. The greatest need of the 
industry is for consolidation and re-orga- 


niisation. There should be further im- 
provement in the cultivation ^ of cane. 
There is ample room for improving 
the yield of cane in Jinlia. ilethocis 
should be devised for the eccnomie utili- 
zation of molasses and othfer bye-pro- 
ducts of the industry. A reference has 
been made to the work of the Tmuerial 
Institute of Sugar Technology as well as 
that of the Sugarcane Hesearch Station, 
Shahjahanpur in 1944-45. 

The Annual a valuable refereiu-e 
book and directory on su’gar, ami is well 
worth perusal by any one inter’esifal in 
sugar. iS. i\ 11.) 




News and Views 


I. A. R. 1. DIPLOMA 


T he following students of tlie In- ber 194C .of t.be two-year Post Gra- 

dian Agricultural Eesearob Jnsti- duate Course and acceptance by tile 

tute, New Delhi, have been award- Institute Council of the theses suinbit- ! 

ed the Diploma of the Institute (Assoc. ted by them as mentioned against, each" 

r.A.B.I.) after completion in Septem- ’ i 

Agricultural Botany and Plant Breeding j 

Title of thesis ^ A 4; 

Interspecific liybriclizaiion in Sesammn ] 

'■ Ti- . ■ ■ ■ . ' 

Colcliicine-inchic'ed polyploidy in dif- 
ferent varieties of cMllies (Capsi- ; 

cum annum). 

Pt. I. Studies in the seed-coat ana- j 
tomy of Bmssica species. ! 

Part II. Studies on colchicine-induc- 
ed polyploidy in some Imperial 
Piisa types of Sesamum orientale 
' ■' li.'' 

Influence of late sowings of wheat on i 
yie.ld and variation in plant char- 

^ acters. 4 

o. logendra Mohan TJpadhyaya Yariahility and the role of natural 

selection in wheat varietal mixtures 

^ cti AT • rn hybrid generations. 

). Sbyam Naraan Sharraa Effect of temperature on the develop- ^ 

ment of wheat grain. 

Agricultural Chemistry and Soil Science 

7. Khuho Gianehand Tejw'ani^^^^^^^ ^ Efiect of nitrogenous and phosphatic 

fertilizers on soil fertility and crop ? 
composition when legximes are I 

either included in, or excluded j 

« from the rotation (A l 3 ^si]neter 

stud^G . " f 

Entomology 

8 . Paikavsh LaJi Eenjhen Pt. J. On the morphology of im- j 

mature stag'es of fruit fly Daoua ^ 

. cuCMrbitae Ooq. with short notes 

on its biology. 

Pt. II/ Our present; knowledge of 
the insect pests in India of the 
important edible .fruits of the f 

. family Rosaceae. ( 


Jso. Name of student 
1. Narendralal Ilhawan 


3 . Y . R amat n uidh y 


4. Choudhry Mohd. Sliarif Sardar 
Klian 


IKDIAlsr FAUMINQ 


L A, E. I. DlPJbOMA 


Eiitoiii0iog]f 


^, 0 . iSlime of student 
0. A.bdul ilaiuian 


litie ;rl thesis 


1 0. iloliaiumed Mohsin 


11. 


■■Pi'.v I, , The survey of iuscot of 

.'driecl: 'fruits., , 

Pt, II.- Bjedo^^y of the saw-tootlied 
nuts beetle ^ h-iizaeph / / f/s nicraitnr 

Faiivel, with description and hio- 
. iioiuics __ of {»ne new species of the 
genus Sfaili mt^paihK 
Pt. 111. Thoroiigli review on jiic 
work done on inosl iniportanf ]H‘sfs 
of dried fruits, with a separate 
.chapter, on rioiitrol Aiieasures. 

Pt. 1. Studies on the role of nulri- 
. tion in the longevity and fecundi- 

ty of J//rro/ov/co/^ f/vIeoiiAe Astoin. 
A larvaj ])arasLte of potato tuber 
inofli. 

Pt. il. A review of the work done in 
the control of the surgarclme niotli 
borer, Diftaen .s‘Ucr/on.v///,s‘ ‘Fab. by 
iis^ egg parasite, Triehogrmnma 
mimifinn Kiley. 

Mycology and Plant Pathology 

liari Krishna Saksena Studies ia the pbysiolog*y uf Ifsiihigt} 

(Pers) ilostrup causing 


'tnUci 
loose sinuj of wlieaf. 


Sugarcane Brewing 


12. Obaidiillah Jan 


wiili 

done 


13. Oni Parkash Agarwal 


Pt. 1. Sugaraane breeding 
specia] reference to the ’vtork 
in Coiiubutore. 

PI. II. Some studies cm the iiifiuence 
of the size .of the suganniie setts, 
location of nodes and the depth of 
planting on the germination, tiller- 
ing aiuf final stand of the crop, 

Pt. I, The activities relutiug to the 
production of To. canes with special 
refei'e nee to the breeding work at 
Coimbatore. 

PI. II. Studies cm the effec'i 
photo-period fiudor cui growth 
sugarcane. 

(I. A. K. 
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HILL FARMING IN BRITAIN 



Half of iliQ 16,000,000 acres of Hill 
Farms in England are situated in lire 
magnificent .tourist area of the Welsli 
mmmtain. In Scotland, tEere are lO-J 
mjllion acres. Altliongli the Mil in 
England generally speaking due to 
better soil conditions, are not suffering 
from tlie same acute depression as in 
Scotland ;and Wales, tbe Welsli Moun- 
tain Hill farm problems .of today are 
reflected in many aspeo.ts in tlie tliree 
countries . In tfie days of prosperity tlie 
Welsli bill farmer did not r;ely purely 
on slieep but also on dairy farm butter 
and store cattle. But witb tlie intro- 
duction of refrigerator came tbe vast 
importation of butter and beef from 
overseas. It was soon uneconomical for 
the hill farmer to rear cattle aiid slowly 
the herds almost disappeared from the 
farms, leaving the hill farmer sheep 
and its two products, a low-grade 
black-faced wool suitable only for 
carpet making, and the famous Welsli 
mutton. This did of course, apply to 
the lowland farms which bred, hnd still 
breed, the famous pedigree sheep tliat 
are exported throughout the world. The 
wool from the hill sheep did not yield 
a su£Bcien.tly good income, and when 
.the cattle left the farmlands .the soil 
became sheep-sour and th.e grazing in- 
ferior. Families split up as the younger 
members sought a more worthwhile 
income in the industrial ar.eas. The 
farms were small and therefore uneco- 
nomical, and the sheep too in-bred aad 
in consequence less hardy. 

In between the two wars of this 
century, the general conditions were 
acute, and incomes loo small for family 
mainienance. Bo.th .th.e sheep products 
— wool and mutton — ^had depressed 
markets. To-day two big features are 
being introduced which, it is hoped, will 


once again bring adequate return^ to the 
hill farmer. In order to investigate the 
problems confronting the farmer, two 
committees were set-up, one to report 
on the situation in England 'and Wales, 
under Earl de la Wair, and the other 
in^ Scotland under Lord Balfour of Bur- 
leigh. On ^ the results found by these 
two Committees the n.ew Hill FMining 
Bill was introduced into Farliament 
and has now passed its Third Reading. 
It has the object of making provisions 
for promoting the rehabilitation of hill 
farms, ’.the payment of subsid.ies for 
hill sheep (at present 7s. for each hreed- 
ing ew.e) and cattle, for controlling 
the keeping of rams and ram lambs, and 
regulating the burning of heather and 
grass. Whether the amount of 1*4 
million for five years is adequate for 
this development is still open for debate. 
There is a drive to make the cottages 
more attractive and the pay better, to 
lure the young.qr^ families tp the isola- 
ted hill farms, with the introduction of 
electricity and the development of roads, 
schools and social welfare. At the mo- 
ment the fpins are too small and are 
worked mainly by the older families. 
Tlie second aspect is the development 
of afforestation by the Fores.try Com- 
m.ission. Much of the hill farming area 
is suitable for afforestation, and provid- 
ed it does not absorb the best grazing 
lands, it will guarantee the hill farmer 
over 200 days’ employment in a year, 
and in a few years provide additional 
income from the secondary products 
derived from forest thinnings. That 
leaves only the guarantee of a stable 
market for th.e farm products and the 
hill farmer’vS future will no longer ^ be 
.the precarious career of the past .thirty 
years . 

(TJ. K. P. S.) 
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Fig 3. Preparing the dipping mixture. 
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FRUIT INDUSTRY IN THE INDIAN UNION 


T he partitioning of the country has 
created a series of new problems in the 
fruit economy of the country. For not 
only some of the most highly developed centres 
of fruit production such as Peshawar, Canal 
Colonies of the West Punjab and Quetta are 
lost but as many as 203 licensed fruit products 
establishments including some leading manu- 
facturing concerns have also been lost to 
Pakistan. 

Planning for the fruit industry of India 
under the changed situation after partition 
involves, therefore, an entirely different ap- 
proach to the one already recommended by 
the National Planning Committee. In the 
first place, there is now an urgent need to 
acquire a first hand information in respect of 
the acreage yield of different varieties of fruits 
grown in various parts that have seceded from 
the Union. At present the only authentic 
source, which gives some information on the 
subject is the annual volume of the Agricultural 
Statistics of India wherein acreage in respect 
of fruits is combined with that for vegetables 
and root crops. Moreover, even this source 
does not give recent figures in respect of Indian 
States. The correct statistical information 
which forms the basis of future plannitig must 
be made available at all cost. 

.Based on the available data, out of 41,26,000 
combined acreage of fruits and vegetables and 
root crops in pre-partition India (excluding 
States) we have lost to Pal^^istan hardly 20 
per cent, but in terms of tonUage and quality 
and types of certain fruits our losses are many 
times more. At present the estimated combined 
acreage left for fruits, vegetables and root 
crops in the Indian Union Provinces is about 
30,78,000 which only forms 'about hi per cent 
of the total cultivable area in the Indian Union 
. Provinces, or about an acre for over 75 persons. 


i 


On coMmative e.linmtn, to i.tovid. for 
the desiralile minimum nutritional quantum 
of 4 oz. of fruits alone per eupita per day for 
the eatmmted population of the tJnion Pro- 
ymeea only ,{23.31 ,48, (XX,) in 1942), we need over 
44 lakhs. of ucres under fruit crops (presuming 
per acre as 47 md. of fruits 
and I educing the popiilathin as to 80 per cent 
adult equivalent). But keeping in view the 
.needs o.f^ the preservation industry as well as 
the ever-increasing population our target should 
be still higher, i.e. about 60 lakhs of acreage 
under fruits alone. The most disappointing 
feature ■ of - the story is not the under-acreage, 
but abnormally poor yield and low quality of 
fruit . ill ^ the Union Provinces, the general 
verdict- of .the technologist in the ifiduafcry being 
_nqt fit ^ caning . This further shows the 
desirabihty of improving the efficiency and 
ability of the fruit growers with a view to build 

^ industry on a sound and 

solid foundation. 

It is admitted, however, that there are great 
potentialities for increasing fruit production 
m the Indian Union. The Union enjoys a 
variety of climates and soils. There are 
numerous fertile pockets in various provinces 
which could be developed profitably with the 
advent, of irrigation schemes to increase produc- 
tion of quality fruits and vegetables. There 
exist numerous horticultural varieties of fruits 
also. It only requires sorting out of varieties 
to select finally quality and high yielding 
strains which could help the Union in augment- 
ing fruit production to compete with any 
fruit producing country such as- Italy, France 
and California. 

It is opportune time to formulate ■ a fruit 
development policy. Strong organization also 
IS needed to handle the development of fruit 
industry in a systematic manner. Lack of 
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organization at present is tlie cliief hindrance 
in the way to step up production. What is 
needed most, is the creation of regional Horti- 
cultural Boards and a Central All-India Horti- 
cultural Board on the model of the U.P. Fruit 
Development Board to act as liaison agencies 
between the Government and the growers to 
foster the national fruit industry of the country 
on soupd, scientific and progressive lines. 

The pivotal point in formulating the Union 
policy as regards fruit development lies not 
only ill selecting productive strains of com- 
mercial fruits as pointed above, but also 
devising measures to eliminate waste due to 
pests and diseases and setting up adequate 
organizations to conserve the residual produc- 
tion if and when a glut occurs due to lack of 
transport’ facilities. 

As regards improvement in the quality and 
yield of fruits very little efiort has been made 
in the Union. Some selection of indigenous 
fruit crops such as guava and pomegranate 
have been made in the province of Bombay. 
Lucknow 49 strain of guava and G.B. No. 1 
pomegranate are decidedly superior strains as 
compared with the local production. There 
appears to be increasing demand for such 
strains. Hardly any selection of any other 
fruit crops is wprth noting. Recently, how- 
ever, an attempt is being made to hybridize 
mango varieties in the province of MadravS. 
The result of these investigations is yet to be 
seen. Almost all horticultural workers in the 
Union have been busy with the testing of 
varieties and introducing foreign strains. The 
Union is rich in variety collection and here one 
can find a nucleus for future development. 
Several strains of citrus such as. Marsh seedless 
grapefruit, Eureka lemon, Valencia late,' Blood 
red, Jaffa orange, Malta orange, and numerous 
varieties of apples such as Baldwin, and Cox’s 
Orange Pippin have been introduced. The 
introduction of these varieties is undoubtedly a 
step forward in this field of development. 

Incidentally it may be mentioned that quite 
a useful work is -being done in many provinces 
in testing rootstocks of citrus and apples and 
also valuable field observations have been 
made in testing the infiuence of manure on 
yield and quality.- Research in the method 
of propagation has, however, not made much 
headway. This is another profitable field to 
be exploited.^ 

'One of the most important causes of low 
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production of fruit crops is due to the damage 
to blossom and fruit by pests and diseases. 
Although entomological and pathological 
research is forging ahead in several provinces, 
very little is done by way of finding successful 
remedies against pests and diseases of fruit 
. crops. Some half-hearted trials here and 
there have been recorded. But no remedy for 
friiit fly, citrus die-back, fruit borer, root-rot, 
cracking of bark and such other diseases are in 
sight. A concentrated attempt to protect crop 
and minimize damage is badly needed and this 
offers a rich field for investigation in the future. 

As regards conservation of fruits, a beginning 
is already made. The Government .have 
declared fruit industry as protected industry. 
Laws to standardise fruit products and ensure 
hygienic conditions are already functioning. 
Protective tariff , on imported preserves is also 
levied from the beginning of this year. All 
preserved manufacturers • are licensed. The 
Institute of Fruit Technology provides research 
activities to solve the problems of preservation 
behind this set up. In spite of all this, how- 
ever, the industry is not progressing. After 
a high war boom the production has gone 
down, due to post-war heavy dumping of 
American Army surpluses for the civilian 
markets. The containers are not available. 
The fruit and vegetable prices are prohibitive. 
Due to decontrol of sugar the commodity is 
not available at a cheap rate. One Bombay 
importer has been offering fruit pulp . from 
Australia at the rate of as. 3 per lb. in 50 lb. 
tins (2 tins to a case), i.e. about as. 2 per 
lb. naked. Whereas apple is sold at Es. 5 
per 40 lb. box in New Zealand, it is sold at 
Rs. 30 per 40 lb. box “in this country. Onion 
is sold at as. 8 a seer. Lemon is sold at Rs. 40 
per maund (80 lb.). All fruits are dear. The 
industry is paralyzed. A critical study of the 
existing situation of fruit industry convinces 
one that it is an uphill task to control. the 
various factors affecting the industry. - 

The first and foremost step to augment 
production is survey the entire Union 
tracts and lay figner on the spots where fruit 
crops could be easily grown and extension is 
possible. The next is to set up an organiza- 
tion to make the fruit and vegetable cultiva- 
tion more economical by making quality and 
productive strains available for distribution 
and by providing quick transport to markets. 
Again in the new set up, the question of 
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estabiislimeiit of a chain of commercial cold 
storage plants has yet to be planned. Doubtless 
cold storage plants have to play a very conspicu- 
ous part in avoiding gluts in the jgaarket by regu- 
lating and extending the period of availability 


of fruits , in difierent areas and in difierent 
seasons* Transport and market will pky a 
great part in increasing production* It is on 
such lines that the fruit policy must be laid 

to stimulate production. 


3Vls7, 1948 
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MANUFACTURE AND STORAGE OF GHEE 

By N. N. DASTUR and B. N. BANERJEE 


T he production of milk is closely correla- 
ted with the quantity and quality of feed 
given to cattle, for this reason,, there is 
a wide fluctuation in the quantity produced 
during difierent seasons. Usually the season for 
maximum production starts from September, 
reaches a peak in November and continues till 
March : the season of lowest production starts 
from April and lasts till August. When milk 
is produced in larger quantities than what is 
required for the use of the local community it 
is necessary to find some means of preserving 
it whole or of preserving some of its major 
constituents or even only one of its least 
perishable constituents. Under the first cate- 
gory may be. cited such products as khoa. 
condensed milk or milk powder. Under the 
second head will come different varieties of 
cheeses. Ghee will come under the third 
category. Of all the constituents of milk, 
ghee is the easiest to separate without the use 
of very complicated machinery : it has com- 
paratively very good keeping quality. 

Ghee-mofemg : an ancient industry 

Ghee is the pure fat of milk. Commonly it 
is made from cow and buffalo milk, but in 
“certain isolated areas ghee from goat and sheep 
milk is also prepared. Ghee has occupied a 
very prominent place in the Indian dairy 
industry from the earliest times and this is 
continued even to-day. It is estimated that 
approximately 58 per cent of the milk produced 
in our country, totalling nearly 3,589 lakh 
maunds, is utilized for making ghee. The value 
of ghee produ(5ed was over 100 crore of rupees 
per year in pre-war days. Ghee that is produced 
in the country is to a very large extent con- 
sumed in the cpuntry. The quantity produced, 

N. N. DASTUR, m.sc., ph.d., a.i.sc. is Dairy [ 
Chemist, Indian Dairy Research Institute, Bangalore, 
and B. N. BANERJEE is pn.the Staff of the Indian 
Institute of Science, Bangalore. 


though so huge, is the joint effort of every 
tiny village. Any improvement or defect 
that may be consciously or unconsciously 
introduced will thus have a profound signi- 
ficance both on the final value of ghee and its 
market value . Even though various other fats, 
like vegetable oils and hydrogenated vegetable 
oils, are available in large quantities and'ht a 
much lower cost, the demand for ghee continues 
to increase. It is thus in everybody’s interest 
that the best quality of ghee be produced. 
Ghee production as mentioned above has been 
practised from the earliest times and it is 
not a matter of wonder that during that time 
bad practices as well as good have entered into 
the routine of manufacture. It is .the inten- 
tion of this article to analyze in the light of 
science, such step in the process of ^^e-making 
so that the bad ones may be omitted or changed 
and the good ones confirmed or introduced, the 
ultimate object in' either case being the pro- 
duction of only the best quality of ghee. 

Isolation o/ ghee 

Ghee can be isolated from milk by various 
methods. No one method can be described as 
the best but, if certain precautions are observed^ 
good ghee can be produced by any of them. 
The different methods followed to-day in the 
country may be summarized as follows : 

1. Desi method : Milk is converted into curds, 
butter is isolated and this is heated to obtain 
ghee. This method is most widely used. 

2. Creamery butter method (Muhhan ghee}: 
Cream is obtained from milk by the use of 
mechanical separators. Butter is prepared 
from this cream after souring and then it is 
melted to ghee. 

3. Cream method : Thick cream is prepared by 
the use' of mechanical separators and, after 
souring, is heated directly and ghee is obtained. 

4. Vacuum pan method : Creamery butter or 

thick cream is freed from water by heating 
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uiider vacuum at a low temperature till pure converted into entirely diilerent products whicli 
'butte rfat is obtained. do not have any useful purpose. 

5. Direct from milh : This is prepared by The spoilage in ghee may broadly be divided 
chuming cooled milk after heating.it first, into two groups — (A) development of free fatty 
This method is used only iii rare instances and acids and (B) development of rancidity. Each 
hence is not of commercial importance. of these will be discussed in detail below. 

Under each of the above heads many modi- 

fications are practised, e.g. in the dm method (A) Development of free fatty acids 
raw or boiled milk may be used ; curds of in ghee 

v-arious degrees _ of acidity ni»i^y be prepared ; gj,,, is prepared under clean condition, 

the butter obtained may be stored or at once ^nd stored carhully will not have more than 
converted into ghee; ghee may be first kept o-2 to 0-5 per cent of free fatty acids, expressed 
as kacha ghee ^nd then made into pucca ghee ; xhis i.leal is seldom 'realised in 

and so on. le modifications are adopted as market gltee. Agmurk standards allow a free 
are best suited to the local conditions and the fetty acid content to the extent of 2-b percent, 
nmrket demand. However, if of uniformly i^e of this liberal limit, market samples 

high quality, i.e. having good keeping quality of 8 to 10 per cent, and 

and retaining all its nutritional fiictors, is to be occa.sionally such high figures as 19 to 20 per cent 
produced throughout the country it will be oleic acid have also been noted. It is doubtful 
necessary to modify the methods to some jf gm.}j degree of acidity should at all 

degree. To understand why these modifications [jg classed as ghee and this state of affairs is a 
arc necessary it would be best to understand 30 ^ 0^6 reflection on all concerned. This will 
first the various fiictors which may contribute to become all the more impressive if it is realized 
the spoilage oi g/iee. \ a product that is mmidemd 

^ ‘ , much inferior to ghee, is allowed to have only 

Spoilage of ghee 0-2 per cent of free fat^ acids. 

A chemical examination of ghee reveals that The main factors wdiich contribute to the 
it contains about twenty-two difierent fatty development of free fatty acids are undesirable 
acids which are held in combination with micro-organisms, lipase and moisture, 
glycerine. A fresh sample of ghee will not Micro-organimn : Certain types of micro- 
contain any free fatty acids. This combina- organisms are known to break up butter-fat 
tion can however be broken up fairly easily rapidly. These organisms are not originally 
by giving favourable natural conditions during present in milk but gain access through at- 
storage, e.g. presence of oxygen, light, moistiife, mospheric contamination, the use of micieaii 
etc. When this takes place ghee begins to water, and unclean vessels. Having once got 
go bad. ^ The same result can be Iwought access to milk, curds or butter; they multiply 
about artificially, for example, by the addition very rapidly and secrete a substance called * 
of any alkali when the acids are detached from lipase, which is a fat-splitting enzyme. It is 
glycerine and soaps are formed. Further, the a common practice to use raw milk for preparing 
process of decomposition is catalytic, i.e. once curds. This is^ost undesirable and accounts 
the decomposition has started the products of for nearly 50 per cent of the defects found in 
decomposition further help to decompose good market ghee. If milk is boiled, i.e. brought 
ghee. It will, t-kerefo,re, be readily understood to first boil and simmered for five minutes, it 
■ that care must be exercised at every step and wdll destroy almost all the organisms. This 
any neglect at one point may spoil the whole milk, after cooling, should be inoculated with 
product. It is extremely difiieult; to arrest the a good starter. A rough method of judging 
decomposition^ process once it has started, wdietkn' the starter is of desirable quality is to 
Besides glycerine and fatty acids, ghee contains observe its consistency and flavour. Good 
other valuable substances in minute quantities starter, formed by the presence of lactic acid 
like carotene, vitamin A, etc. which are impor- organisms, will be solid in consistency wdth 
taut not only from the nutritive point of view the separation of little wdiey at the top of the 
but also because of their property of imparting whole mass. A bad starter will npt be a solid 
additional stability to ghee. In* ghee that is mass, but wfill be in two kyens, curd at the to]> 
decomposing, these substances are destroyed or and a thick layer of whey at the bottom, and 
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will be fall of gas holes. A good starter added 
to milk brings about coagulation of milk by the 
development of lactic acid organisms. These 
organisms tend to preserve the curd against the 
intrusion of undesirable organisms from the 
atmosphere. If the milk is not boiled before 
curdling, there will be a large number of fat- 
splitting organisms and the lactic acid bacteria 
are unable to exercise their full prophylactic 
effect. 

The usual type of containers used for storing 
milk and milk products are porous and these 
pores will serve as an ideal hiding place for 
bacteria. It * is desirable that after cleaning 
the vessels with mud and rinsing with water, 
they should be sterilized by filling three - 
fourths with water and bringing to boil, 
preferably after covering the pot with a lid. 
Vessels not thus sterilized are a good source of 
contamination, especially when raw milk is 
kept for souring. 

Lipase : The enzyme lipase is always 
present in milk and is known to be a great 
source of trouble to the dairy industry. It 
is soluble in ghee and hence if not destroyed will 
always be associated with ghee at all stages of 
production. The best and the easiest means of t 
getting rid of lipase is to boil the milk as • 
suggested. In unboiled milk this natural 
lipase is further augmented by the lipase 
produced by micro-organisms ■ when very old 
or unclean culture is used for inoculating fresh 
^milk. 

Moisture : ' The presence of water or 
butter-milk increases the development of 
acidity in ghee,- Butter should, therefore, be 
stored for as short an interval as possible. The 
presence of butter-milk also serves as a source 
for bacterial contamination. Compared to the 
presence of butter-milk, water alone is less 
harmful. It is, therefore, essential that butter 
should be given at least one and preferably 
two washings with clean water, especially if ^ 
the butter is not to be melted into ghee at once. 

The following results illustrate the develop- 
ment of acidity in butter and ghee that takes 
place under different conditions. For results 
shown in Fig. 1, ghee was prepared from the 
same batch of cow milk, a part of which was 
boiled and the other part used in the raw 
state. The curd was soured for two, four, 
six and eight days respectively and then 
churned into butter. The acidity of butter was 
determined and is illustrated in Fig. 1. 


It will be noticed that butter made from raw 
milk curds develops acidity nearly two and a 
half times as rapidly as similar butter obtained 
from boiled milk curds. When this butter 
with initial high acidity is stored, there is a 
further development in the acidity as is illus- 
trated in Fig. 2. On the other hand butter 
made from boiled milk shows very little acidity. 
This shows that much harm is done by storing 
butter and it should be converted to ghee as 
early as possible. 

As it is necessary to boil butter to ghee as 
rapidly as necessary, it is equally necessary 
^ not to store the curds for any length of time 
but to quickly churn out the butter and convert 
the latter into ghee. Fig. 3 illustrates the effect 
of storing curds. It will be seen that with 
raw milk curds, the acidity' in ghee keeps on 
rising the longer the curds are stored. Boiling 
milk initially safeguards any spoilage and 
ghee of very low acidity is obtained even if for 
some reasons it is found necessary to keep 
the curds. Thus by using boiled milk a 
reasonable safeguard can be provided for 
obtaining a good ghee at the end. 

(B) Development of rancidity in ghee 

Eancidity is quite a distinct phenomenon 
from development of acidity. A sample of 
ghee may have high rancidity but still will have 
low acidity. On the other hand a sample of 
high acid ghee is very likely to have high 
rancidity also. There are many factors which 
arecesponsible for the development of rancidity, 
the chief of which are air, light, heat and 
certain metals. Fats normally contain certain 
properties pj>re«isting the onset of rancidity 
but once this resistance is destroyed rancidity 
will develop very rapidly. A sample of ghee 
with high acidity may pass unnoticed by taste 
and odour but development of rancidity even 
in initial stages, will be easily detected orga- 
noleptically. Ohee prepared under best condi- , 
tions will develop rancidity if stored under 
bad conditions. Ghee should be kept away 
from air which contains oxygen. As far as 
possible use of porous pots should be avoided- 
Glazed pots, porcelain jars, aluminium pots, 
tinned containers are the .best for storage. 
These containers are impervious both to air 
and light. When ghee is to be stored, the 
contaifer should be filled right to the top so 
as not to leave a big air gap which will supply 
oxygen for the development of rancidity. Hot 
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with the amount already collected^ As ex- After the milk is cooled, a little of a gocd 
plained, light is a powerful auto-catalyst and quality dahi should be added and the 
once the ghee is exposed to light the deteriora- allowed bo curdle. For getting this seed 
tioii progresses readily even after the tins are culture it is j^referable not to use previous 
filled. samples of dahi or butter-milk, but a small 

The temperature to which ghee is exposed quantity of dahi should be prepared in another 
before final packing varies widely. In western vessel using only boiled milk. When adding 
India it is usually melted to 70® C. and then the seed care should be taken that it is compact 
allowed to settle for about two hours. By this and has agreeable odour. If there is a separa- 
process most of the moisture and other impuri- tion of whey at the bottom or there are gas 
ties will be removed. If carefully carried out, holes, this culture should be discarded, 
this method will no doubt give good ghee; After allowing the curd to stand for say 24 
and it has the added advantage of imparting hours, it should be churned, either in the same 
lactic favour which is liked by certain classes vessel or by transferring it to a larger vessel with 
of people. In other parts of the country ghee the desired amount of clean water. This 
is melted to much higher temperatures ranging vessel should also be cleaned as described above, 
from 100® to 120® 0. The process of heating must The paddles used for churning should be made 
be carried out slowly so as to give time for from good wood and should not contain any 
moistui-e to escape and the temperature should nails or other iron connection. Butter-milk will 
not be raised too suddenly. Sometimes it easily take up minute quantities of metals which 
happens that heating is carried out to an will react adversely on the keeping quality of ’ 
excessive degree, temperature going up as high ghee. The churning should be carried out 
as 150®C. This is very undesirable because in shade, avoiding direct sunlight as far as 
ghee loses its vitamin A content very rapidly possible. Preferably the ground where churn- 
when the temperature goes above 120 ®0. ing is carried out should be watered to avoid 
At 120®G. the residue at the bottom, which contamination with dust. 

is composed of casein, will just begin to go The butter should not be over-churned and^ 
brown but it should not become dark brown, when ready should be given one or two washings 
^ , with clean and cold water. It is advisable to 

Methods of obtaimng good ghee convert this butter at once into ghee. If for 

We shall now proceed to describe how good some reason this cannot be done, the butter 
ghee can be obtained by difierent methods. As should be dipped in clean cold water and 
mentioned before each method is capable of preserved in a closed vessel. The water should 
giving good ghee and should be selected as per be changed as least once in a day. The storage 
facilities available. Special features of each period should not exceed three days at the 
method will be described under each method. most. 

Desi method : The recovery of ghee by this For melting butter into ghee a clean vessel 
method is not good. As high as 15 per cent should be selected. The stirrer should be 
of Butter-fat may be left in the butter- either of aluminium or some tinned metal. It 
milk. This is the most widely followed process is preferable to make jgucca ghee at once, 
and if the butter-milk that is^produced is instead of first making hacha ghee, and 'further 
consumed entirely by the producers, it cannot heating it later. When it is not desired' to 
be considered as loss. All the appliances are make ghee, butter after melting should ; vii, 

procurable under village conditions and the be allowed to stand sufficiently long to allow 
method yields a by-product the disposal of ghee to separate out. When transferring ghee 
which is not a problem. This method is to the vessel in which it is to be stored, care 
ideally suited for small producers but cannot should be taken not to allow any bottom aqueous 
be applied on a factory scale. ^ layer to pass. Ghee should be stored in good 

Milk to be used for the preparation of ghee tins, aluminium vessels or tinned brass vessels^ 
should be brought to boil and simmered for with good lids and kept in a cool place. As 
five minutes. ' The vessel used should be clean far as, possible the vessel should be filled right 
and if mud pots are used, they should be to the. top to give as little air space as possible, 
sterilized by boiling water in them. Naked " If ghee is required for daily use, the required 
brass and bronze vessels should not be used, quantity that will last for three or four days 
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stould be taken out in a smaller, container bealtky starter as 

so that the whole bulk of ghee does not come in method and alio wee 

contact with air often. ^ at 40 to 50"^ F. 

Sometimes ghee is not directly made into diluting to the desb 

mucca for the fear that it will lose its flavour obtained is given U 

before it is sold. This is quite true if during Over-churning anc 

stoage ghee is exposed to air, rusty spots and avoided as they te; 

othei^- destructive agencies. Ghee that is ‘ greasy If cold 
well-prepared and carefully stored can be preser- moisture content o 
ved without any fear of rapid deterioration, obtained. Butter 
Containers, in which ghee is stored, should not ghee should not be 
be exposed to direct sunlight. Butter obtained 

Creamery butter method: This method is as^ outlined under t 
adoptable under factory conditions because the . Cream ghee : T1 
volume of products to be dealt with is small, by the creamery j 
To recover ghee from 100 lb. of milk containing to ghee is a lengi 
5 per cent fat, only 12 Ib. of cream will have to equipment and la 
be handled, whilst in the desi method all the shortened, reducin| 
100 lb. of milk will require to be stored. The the same time, by 
method requires* special appliances like a cream obtain ghee. The r 
separator, a butter churn, butter worker, etc. simplified and car 
It can thus be adopted by moderately big individual produce: 
producers and it is expected that the process obtained and the p 
will be carried out under more hygienic condi- for small and large 
tions as all the necessary facilities are available, is directly melted 
The process yields separated milk as a by- contact with wai 
product. This is not relished to the saine reduced enhancing 
extent as butter-milk by human beings. Some- Fresh^milk is sej 
times it is given to cattle but it is also very adjusted to give 
often wasted. This separated milk contains least 60 per cent), 
two valuable constituents of considerable is heated to abc 
commercial value, viz. casein and lactose, through the separa 
Casein is sometimes recovered but the method diluted with twice 
used is so crude that the sale, of the product and reseparated, 
obtained barely covers the cost of production, remove most of the 
Lactose is not recovered. The advantage of the This process facih 
creamery butter process will only become the fat and also m 
evident when people leam to utilize the separa- reducing the quan 
ted milk properly. - obtained is mocula 

Fresh fidlk should be used for separation, soured for 6 to 8 hoi 
For efficiency the temperature of the fiO'* F. ^ The crean 

Tnflk should be near about that of the animal as outlined imder 
body (110® F.). The cream screw should be before, 

so adjusted as to give about 40 per cent fat in To obtain ghee i 

the cream. This fresh cream should be pas- required but this ir 
teurized by heating it to 145^ to 160® F. and compensated by S£ 
holding it at that temperatui-e for 30 minutes meat, labour charg 
and afterwards cooling it to below 45® F.; or ghee. When heati 
heating it to 180® F. or above for five seconds should be bigger t 
and then quickly cooling it to 45® F. Pasteuri- melting butter as t 
zation ensures complete destruction of all Heating should be ( 
undesirable micro-organisms, thus assuring a smoky fire, with fi 
better keeping quality both for butter and Blending of ghe 
ghee. This cream is inoculated with a clean that is produced 
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brought to urban centres and blended. This 
is carried out with a view to attain three 
objectives : (a) to get rid of any impurity in 
hacJia ghee, (b) to obtain ghee of a uniform 
quality acceptable to local market conditions 
and conforming to local legal specifications, 
and (c) to repack loose gkee in proper tins. 

This type of work is naturally carried out 
by merchants with substantial means. Still 
it is regrettable that in most cases the work is 
carried out under very crude conditions and 
leaves scope for much improvement. The . 
packing centres are housed in old buildings 
sometimes without a proper roof. Melting is 
carried out in big iron karais which are not 
tinned, nor cleaned with soda and water at 
the completion of each day’s work. When the 
days’ work is over, these are left uncovered and 
in the morning just wiped with some old gunny 
bags. When ghee is put in, these karais are 
never covered but are left open exposed to 
^ light with every possibility of being con~- 
taminated with dust. Bare hands are freely 
dipped in ghee to judge the temperature. 
Persons attending to this work are not provided 
with clean clothes and the nature of the work 
is such that clothes get soiled easily. 

The tins used for packing ghee are not always 
new. They are usually used ghee or vanaspati 
tins which are not given a thorough washing 
with soda and water. After ghee is transferred 
to these, they are left overnight in the open 
to cool slowly. 

It is thus evident that there is a considerable 
scope for improvement in our present methods 
of handling ghee. What is important for the 
ghee merchants is to realize that the/y are 
dealing with a very delicate product which can 
meet certain nutritional requirements of the 
nation if elementary care is exercised. It is no 
exaggeration to state that at present the public 
at large is very sceptical about the quality of 
market ghse and if this state of affairs continues 
they will look more and more to other sources 
for fats. Qhee is sold at* a high cost and 
naturally the public expects it to be superior 
to other fats like vegetable oils and vanaspati. 
Hence every special effort should be made to 
carry out blending with the best quality of raw 
ghee under most hygienic conditions. . 

. , It should be ^ insisted that kacka ghee also 
should be brought' only, in new tins. This 
ghee should be melted and packed for market 
without delay.. The refining should foe carried 


out in a specially constructed building with 
cement roof and fioof and inlaid with white 
tiles on the sides. Every care should be taken 
to exclude flies. The room should be well- 
ventilated and snfficientiy lighted without any 
smilight entering in directly. The vessels 
used for melting ghee should be . heavily tinned. 
For melting it is better to use steam- jacketed 
pans with lids. If ghee is to be refined by the 
sedimentation process, the vessels used for 
melting should be preferably of a cylindrical 
shape with a tap about six inches away from 
the bottom. After melting, ghee should be 
maintained for 2 to 3 hours at 60° C. to allow all 
moisture to settle out. If ghee is recovered by 
the boiling process, shallower pans will be more 
convenient as they allow the moisture to escape 
rapidly.^ The temperature of boiling should 
never exceed 115° C. A tap should be provided 
three inches away from the bottom ; and the 
residue settles down below this level when 
the ghee is allowed to cool. This ghee should 
be then filled directly into new tins which have 
been given a good washing with soda and water. 
After filling the tins to a height of about six- 
eighth, loose lids should be put and the mass 
allowed to cool down over-night. Next day 
fresh ghee should be added to fill the tins com- 
pletely and then they should be soldered. These 
tins should then be stored in a cool place. It is 
advisable to have special rooms for this purpose 
which can be maintained at a lower temperature. 
The present practice of marketing ghee only 
in bulk packings should be extended by the 
use of smaller packs so that ghee is not sold 
loose and is thus protected completely from 
the time it leaves the refinery till it reaches 
the consumers. As a means of guiding the 
public it would be better if the ghee trade by 
common consent uses tins of a particular shape, 
say rectangular, which may be easily distin- 
guished from the tins used for selling other 
edible fats. 

In India there are a few refineries which 
do tend to approach tbe ideal conditions laid 
down above. What is now required is the 
multiplication of such places all over the 
country. ^ Itds hoped that at no distant future, 
before licensing a ghee packing station, ‘ it 
will be insisted that it fulfils certain minimum 
requirements. 

The illustrations inserted (Figs. 5-8) have 
been taken from one such modern factory. 
^ ^ demonstrates the arrangements , for 
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'iQ. 5. Arrangement for melting 


Fig* 6. An assembly line for 
packing butter tins. 


PLATE 19 




Fig. /. Direct, cream pro cess ;as 
worked under factory- 
conditions. 
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melting ; heating is carried out by steam 
and then ghee is allowed to flow by gravity 
. into settling tanks. The tanks are heavily 
tinned. From these tanks ghee flows directly 
into tins. The whole building is made of 
concrete thus ensuring ease of cleaning. 

Fig. 6 showvs a seaming machine in action; 
by the use of such machines any possibility of 
hand contact is’ avoided. Now-a-days cheap 
small hand-seaming machines are available 
which can be used for packing tins of smaller 
sizes. Fig. 7 shows an assembly line for pack- 
ing butter tins. Similar arrangement for small 
packs of ghee will mean rapid and clean' work. 
Fig. 8 shows how the direct cream process can 
be worked under factory conditions for obtain- 
ing ghee ; it illustrates a series of milk separators. 
The thick cream obtained can be heated directly 
in open pans or under closed vacuum pans. 
The system of heating cream or butter under 
vacuum to obtain ghee has recently been deve- 
loped in New Zealand and Australia and the 
"process can be applied under Indian conditions 
without any difficulty. It is desirable to 
develop factory method of producing ghee^ 
starting from the initial cream or even milk 
. stage. This alone will ensure an uniformly 
high quality for the product and incidently 
lower the cost of production. 

From the text it will be evident that the 
preparation of good ghee does not .require 
very special skill Use of plain common sense 
will solve nearly half the troubles encountered 
at present before ghee is Anally put on the 
market. The first essential is cleanliness in 
the method of preparation and storage. The 
second essential is protection against the des- 
tructive action of air, light, water and micro- 
organisms. Both these can be achieved by 
simple means as explained before if everybody 
concerned is willing . to play Eis or her part. 
Every care should be taken in the preparation 
pf a product like ghee^ which is so highly prized 
" by all consumers and which gives good returns 
to the producers. Preparation of good ghee 
is so simple that the same results can be 
obtained both by small producers as well as 
largescale factory owners. 

When describing the methods of preparation 
of ghee, a word about its adulteration will not 
be out of place. Natural ghee no doubt varies 
a great deal in its composition and hence, people 
are tempted to resort to adulteration. The 
methods of detecting adulteration have now 
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l^en so perfected that adulteration even with 
5 per cent of vegetable oils and mmsjpaii can 
easily be detected. With such sensitive 
methods available for detection any resort to 
malpractices undermines the confidence of 
the public and should never be resorted to. 

^ In the past great importance has been 
attached to such physical properties as grain 
structure or colour or flavour of ghee. These 
properties have no doubt their value as giving 
a quick indication of the quality but they 
should never be regarded as the sole criteria, 
as they are subject to artificial manipulation. 
Ghee enjoys superiority over most of the other 
natural fap because of its vitamin A and 
carotene content. In no other respect has 
ghee been proved to be superior to other common 
edible fats. Hence, it is to be expected that 
ghee coming to the market and when delivered 
to the consumers should have a minimum 
quantity of vitamin' A content. Unfortunately 
our present legal standards do not take into 
account this important nutritive property of 
ghee, but it is suggested that the ghee trade 
itself should take a lead in the matter to assure 
the consumers the quality of their product. 
A minimum quantity of vitamin that should 
be present in ghee should be, laid down. The 
presence of natural vitamin A will also assure 
that the ghee has been prepared and stored 
under proper conditions and is fresh. Now'-a- 
days artificial products like margarine ai*e 
expected to contain a specified amount of 
vitamins A and D and so the above proposal 
cannot be regarded as too severe . On the other 
hand most of the samples of ghee bought In 
the market hardly contain any vitamin A. 

It has also been reported that the develop- 
ment of acidity in ghee is a controllable factor. 
There is, therefore, no justification for any 
high acid ghee appearing on the market. It is 
preferable that normally ghee should not con- 
tain more than 1 per cent oleic acid, but in 
exceptional cases this may be extended ^ to 
2 per cent. The present tendency of allowing 
a liberal margin for free fatty acids is to l)e 
deprecated : there i.n no justification for such 
lax standards. 

The composition of ghee can be varied by 
several factors. The most important of thes.^ 
is feed. By adjusting the quantity and quality 
of food of the animals, ghee of any desired 
consistency can be produced. It is well-known 
that during certain seasons of the year ghee 
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produced in certain areas shows wide fluctua- 
tions ill composition. This is attributable to. 
feed. It is customary to feed oilseeds or oil- 
cakes when available in very excessive amounts 
and this upsets the normal composition of 
secreted fat. Qhee obtained from such sources 
fails to come up to legal specifications and as 
a remedy it is customary to allow special grades 
for different areas. This opens up possibilities 
of adulteration by unscrupulous dealers. The 
best course would be to teach the primary 
producers to balance the feed given to the 
cattle ail round the year. . Then only ghee of 
uniform quality will be produced without any 
difficulty. If ghee below standard; legal speci- 
fications is produced, it would be in the interest 
of everybody concerned to restrict its sale to 
the particular area of production. It would 
be best, however, to undertake all measures 
to avoid the production of such ghee. 

Finally, * dos ’ and ‘ donuts " about good 
ghee production are summarized below : 

1. Use only boiled milk. 

2. Use clean vessels for storing milk, 


butter and ghee. , 

3. Use a clean, healthy starter. 

4. Always wash the butter with clean water 
to remove butter-milk. 

5. Do not make kacha ghee. Bemove all 
moisture and matha imm ghee be.fore storing. 

6. Store ghee in new tins, porcelain jars or 
aluminium containers. 

7. Do not use naked iron vessels for heating 
ghee. 

8. Do not leave a big air-gap iii the con- 
tainer when storing ghee. 

9. Do not expose ghee to direct sunlight. 

10. Keep ghee containers tightly sealed. 

11. Where possible, make ghee directly 
from cream. 

12. Do not adulterate your ghee. It can 
be easily detected. You will be the loser 
in the long run. 

13. Make the best possible Cooperate 
and demand a just price. 

14. Science is at your service and make the 
best use of what knowledge is already avaiP 
able. 


EVERLASTING BUTTER 


A BUTTER that will keep indefinitely without refrigeration has been 
yLX developed by the Australian Council for Scientific Research, working 
X Queensland Dairy Board. 

Research workers decided that butter goes bad because of microscopic 
cavities which hold water. The new process yields a butter fat almost devoid 
of moisture. The mixture contains a little casein and neutral nut oil, and 
a highly purified salt. It is made into ' normal butter of excellent quality ' 
by adding one -fifth of its volume of water. 

The Queensland dairy industry expects a considerable demand for the new 
butter for use aboard ships, and for export throughout the Far Bast.— 
ciilPural Newsletter, No. ACrN/lSb. 
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INCREASING POTATO PRODUCTION 


By PUSHKARNATH 


S at no period in the history of High yield and mde adaptability 
jIJ are. problems of economic Potato is potentially a heavy yielding crop 
Lon, especially those connected plant. Even under present neglected condi- 
food production, more important' tions the potato crop yields, on an average, 
ime of national emergency. India ][()() jxiaunds to an acre and about three 

to-day in the state of national times more calories of food per acre than any 
hen every ounce of food counts, cereal crop. 

3 crop, which if given due atten- Potato is a crop which is adapted to a wide 
itriDute to bndge over this anxious and often diverse range of climatic conditions, 
i scarcity. This humble tuber has I 21 India it is grown from near about the sea- 
foremost place in the dietary of level to a height of over 9,000 ft. up on the 
nations. ^France will thank you Himalayan slopes. It is grown in long summer 
3nce ^because you have found in the hills and short winter days in plains, 

spoor’. These were the words of in many tracts in the plains two crops of 
.VI for Parmentier who is credited potatoes are raised within a short period , of 
covered this new food crop in about six months and at some places, as in 
nany has to thank the great famine the Hilgiri Hills, where winter is not very 
at brought potato in the fore-front severe, three different crops can be grown in 
itic economy and to-day Germany a year. It is a crop which responds liberally 
toes cannot exist. P otato competes to cultural and manurial treatments. The 
and other cereals as regards its potentiality of this crop has not yet been fully 
due. Unfortunately in India exploited. 

Lot yet received due recognition as 

t food crop and has hitherto been Qur immediate iweds 
a vegetable-a Wy chiefly for ,Our immediate, aeeds are two-fold, namely 
' to make the potato crop popular and to produce 

, j more. Our pre-war consumption per capita^ 

ive va ue annum, was about 9 Ib. compared to about 

high nutritive value. Itscarbo- 4401b. of Germany. In India there is a great 
mt, reckoned on dry weight basis, scope for making potato more popular. There 
•a me as that of white bread. The . ig j^q serious prejudice, as was the case in 

earlier periods in the several Western countries, 
against this crop. Unlike the Wesern countries, 
where potato is familiar mostly in^the form 
o~f baked and boiled potatoes or as chips, the 
Indian housewife knows to serve it in a variety 
of ways* Mashed potato if mixed with wheat 
jSour ^ves excellent chapatties. If it could 
he had at a cheap price there Seems to be no 
reason why people will not eat it in larger 
:<juantities and appreciate the value of this 
useful tuber as an article of food. 

Increase in production and thereby cheapen- 
White bread 10*6 7*2 79 64'*0 382 260 ing the price is linked with several problems, 

— — — both agricultural and otherwise. Here, however, 

only practical means of increasing the produc- 
tion of potatoes, within a reasonable time, 
need be mentioned. With the adoption of the 
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tioB. Simla possesses all tiie virtues Necessary 
for seed-potato production. Multiplication of 
Wealthy seed-stock sliouldj therefore, start at 
Simla and Kumaon or Dehra Dun Hills and 
later extended to other tracts. A small 
scheme could also be initiated in the Nilgiri 
Hills which though having only a local interest 
uses a type of potato very diSerent from the 
N’orth Indian types. If through careful plan- 
ning we could only succeed in replacing the 
existing degenerated types, the result will be 
beneficial and far-reaching. 

Once the seed-stocks, of better types have 
been built up and made available to the public 
there are great possibilities for private enter- 
prise. Establishment on scientific lines of 
agencies or seed-potato growers* associations 
will not only help in building up and distribu- 
tion of healthy seed-stocks but also act as 
recognized concerns for assemblage tod distri- 
bution of seed-potatoes. It is a new and a 
profitable industry full of promise and faf- 
xeaching possibilities. 

Conclusion 

Bf virtue of its high yield, its liigh nutritive 
value, wide genetic variability, adaptability to 
wide and varied range of climatic conditions 
and rapid response tb cultural and manuxial 
treatments, there can be no doubt about the 
value of potato as a food crop for our present 
starving millions. 


Table III 


Ap}rroxwmie requirements of promnees j Stales 
for potatoes 

Province Table use Seed Total 

stocks 

1. Delhi 22,500 Nil 22,500 

2. United 

Provinces . . 49,000 Nil 49,000 

3. Bihar . . 34,000 Nil’ 34,000 

4. Central 

Provinces . . 8,500 18,000 26,500 

5. Bombay . . 11,500 89, ,000 100,500 

6. Eajputana 

States . . 4,000 3,500 7,500 

7. States of 

Western India Nil ’ 59,000 59,000 

8. Central India 

States .. Nil 10,000 10,000 

9. Hyderabad Nil 6,000 6,000 

10, Mysore and " / 

French India Nil B,000 8,000 

11. Bengal , . 36,000 , 18 4,000 220,000 

Total . . 165,500 ' 377,500 543,000 


Simla is an important seed-potato trad 
from an all-India point of view. Simla seed- 
potatoes find their way fat and wide through- 
out India. There is an organized trade anc 
reasonably welb worked out system of^distribu- 


■ OE a crop of radish the field has to be ploughed 
sixty times, for a crop of thirty times and 

for a erbp of paddy fifteen times and then alone 
fortune is assured to the cultivator . — Agricultural 
aphorism from Crissa* 
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SUBSTITUTE POULTRY FEEDS 


By D. PARTHASARATHY 


step is to cliange from intensive or semi- 
intensive systems to free range system, so tliat 
lack of any essential nutrients in the feed is 
ofeet by grassland, and the insects, worms and 
other live objects available on it. The second 
step is to divert as far as possible all portions 
of home-grown feeds which are not meant for 
human consumption and other waste products, 
viz. cabbage leaves, cauliflower leaves, carrot 
tops, and kitchen wastes, etc. In eflecting 
such substitution only growing and laying 
rations should be altered, leaving the chick 
rations to conform as far as possible to the 
normal standard, for the. growers and layers 
have greater powers of adaptability to the 
changed feeds without much . detriment. 
Besides the quantity of food consumed by the 
chickens up to eight weeks of age is not much 
to vrarrant economy by substitution. The 
first few weeks of a chick’s life constitute a 
critical period so far as the metabolism of pro- 
tein and certain vitamins specially vitamin-A 
are concerned ; and a well-balanced ration 
during this period will secure a better growth 
than otherwise . 


"pxURHSTG the past few years, there has 
j Jbeen an increased demand for protective 
foods like eggs and meat mainly due to 
the conditions created by the war. The 
people are becoming more nutrition-minded 
and there is a growing appreciation of the 
importance of eggs and meat in the dietary, of 
the people. But the raw materials from 
which these protective foods could be manu- 
factured, e.|;-. cereals, their by-products, etc. 
have also been in short supply, thereby com- 
plicating the problem. The prices of grains 
and other related products have soared up 
very high, some of them being not available 
at all for feeding poultry. From a knowledge 
of poultry nutrition, suitable substitute feed- 
stufls should be computed from materials 
which are relatively abundant^ cost less and 
are nearly as nutritive as their original counter- 
parts. The wisdom of feeding costly feeds, 
like grain, their by-products and other con- 
centrates to the poultry has been questioned. 
But the hen is one of the most eflective of food 
processors. The feed it takes, after a process 
of selection and concentration, comes out 
ne'atly packaged with protein of high biological 
value and a good percentage of protective 
minerals and vitamins. “ 
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or lucenie-Bieal. In localities wkere tke cost 
is no deterrent boiled potatoes can successfully 
replace yellow maize-meal up to 25 per cent 
in the ration, for on a dry matter basis the 
percentage composition of potatoes is nearly 
the same as that of yellow maize. It has also 
been shown that the feeding value is greatly 
enhanced 'by boiling the potatoes as the 
digestibility of starch and protein has been 
found to increase with boiling, • It is contended 
by some that production might be affected if 
potatoes exceed 40 per cent of the mash. 
Sweet potato-meal can be used up to 20 to 25 
per cent of mash mixture and can replace 
carbohydrate feeds in the ration. Wheat and ' 
its by-products which possess a high feeding 
value for poultry cannot be spared in these 
days of food shortage as a poultry-feed. Ex- 
periments conducted at the Indian Veterinary 
Research Institute, Izatnagar, and elsewhere 
have revealed that bajra has a feeding value 
akin to wheat and the small size of the grain 


renders it suitable aS a chick grain also. In 


Other substitutes 


Other grain substitutes to replace the more 
iihportant cereals are jowar, chsem and lagi. 
Experiments conducted at the Indian Veteri- 
naryBesearch Institute, Izatnagar, indicate that 
jowar and clieena, particularly the latter, do not 
rank high in their nutritive value, although as 
a chick grain cheena is very well-relished. 
Ragi, a popular grain in vSouth India, has been 
found to be very beneficial in poultry-feeding 
because of its high palatability aud vsmali size. 
These grains, when ground, can be incorporated 
in the mash also. In compounding a poultry 
ration it is a wise practice to have a mixture 
of several grains to' insure against a deficiency 
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of the so-called amino-acids. 


Cambridge, it has been found that sunflower 
seeds also have an equal, if not more, feeding 
value as wheat. Wheat bran or rice bran 
forms an important constituent of the mash 
and lack of these gives rise to many a disorder. 
Wheat bran is a good source of some vitamins, 
viz,, vitamin B, pantothenic acid, the growth- 
promoting factor. It is also a good source of 
some minerals, specially manganese. It is 
really a difficult problem to find put suitable 
substitutes for wheat, bran without adversely 
affectfng the nutritive value* of the ration. 
Ground, wheat, cocoanut-meal up to 25per cent, 
and palm-kernel-meal are among the subititutes 
suggested, if available. 


Supplements 

As regards the supplements, protein is the 
most important a nd expensive . Animal protein 
^ is considered superior to vegetable protein and 
expi&rience has shown that 20 to 40 per cent 
of the protein must come from animal sources 
•if beneficial results are to be attained ; but 
it is very difficult to obtain animal protein 
these days. Meat offals (intestines from the 
slaughter-house) can replace the rather costl^ 
meat-meal or fish-meal. Separated milk is an 
ideal protein supplement but for its cost. 
Butter-milk or whey or even meat offals have 
been found to approximate milk in feeding 
value. In general, the beneficial value of 
animal protein supplements is due to the 
completeness of their amino-acids, the so- 
called ‘ bricks ’ out of which the proteins are 
built up, while the vegetable proteins often 
lack some of these. Incidentally, animal 
products serve as good sources of minerals 
and vitamins as well. Nevertheless, good 
growth and good egg-production can still be 
obtained on diets, a large portion of which 
comes from vegetable sources, provided the 
ration is balanced in respect of vitamins and 
minerals whose importance cannot be under- 
estimatedr 

Among the vegetable protein supplements, 
the important one^ are, soyabean-meal, 
groundnut-meal, sesame-meal (thill), and 
peanut-meal. Soyabean-meal has been found 
'to be an excellent protein supplement. Ijbs 
efficiency can be considerably improved by 
proper processing. A combination of soya- 
bean-meal with a minimuru of animal protein 
.such as milk makes an ideal protein .supple- 
ment. It is claimed by some workers that 
nearly as good growth can be obtained with 
soyabeah-Uieal supplement as with separated 
milk as. a protS^in supplement. Groundnut- 
meal plus salt can be an effective substitute 
for milk or meat offals as regards rate of 
growth, general health, rapidity of sexual 
maturity and efficiency of food utilization. 
Soyabean-meal and groundnut-meal have been ■ 
found to be almost of equal value as protein 
supplements in the rations of chicks, although 
for egg-productioii they have not been found 
to be quite as good, ' Sesame-meal has been 
found to contain all the essential amino-acids 
for the chick but one, and hence can be used 
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with other feeds, when the deficiency is likely feeds like berseem and lucerne are not procur- 
to be compensated. Peas and peanut-meal are able. Cabbage leaves, cauliflower leaves 
valuable supplements to fall back on in times carrot tops, radish tops and spinach serve as 
of emergency. Experiments have indicated good green feeds. Silage used for cattle car 
that at least 50 per cent of the more expensive also be given to poultry with advantage 
animal protein concentrates can be replaced " although it is a moot point how far it woulc 
with peanut-meal. The supplementary value efiect any^ sawing in the mash. .However 
of pea-meal to the protein of a cereal basal during periods of acute shortage this can hi 
diet consisting of wheat, make, wheat bran, a good stand-by. The vahie of good poultr} 
and oats has been found to be half of the value 
of casein. Undergrade groundnuts can success- 
fully replace up to 28 per cent of the ration 
of growing chickens and 3*5 lb. of groundnuts 
can replace 1 lb, of fish-meal. It is advisable 
to add to these a small amount of skimmed 
milk. Cottonseed-meal may be used with 
advantage in laying mashes for egg-production 
but the only drawback is that the eggs after 
storage develop a dark colour in the yolk 
rendering them unfit, for sale. The use of 
cowpeas in poultry-feeding gave encouraging 
results."* Cowpea hay can replace lucerne - 
meal, the green plant serving as a green food 
also. In growing and laying rations cowpea- 
meal at 15 per cent level can be used as a partial 
substitute for meat or fish-meal. Baking of 
cowpeas considerably increases their nutritive 
value. It is advisable to supplement these 
vegetable proteins with a proper mineral 
mixture. 


Waste products 

' Among the miscellaneous class of feeds, 
on which much work has not been done but 
which promise to be good substitutes, are 
kitchen wastes which can be fed up to half 
of the daily consumption and chuni (the 
outer husk of some pulses), a concentrated 
form of some vitamins and minerals. 

Though the substitutes mentioned above 
are numerous, it may be emphasized that 
no single ration comprising these substitutes 
can be recommended as applicable for the 
whole of India. The extent to which these 
substitutes will be of permanent value to the 
poultry-keeper largely depends on their price 
and availability. 
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What the Scientists are doing 


EFFECT OF JOWAR AND MAIZE ON SUCCEEDING 

CROPS 


F rom experiments coudacted at 'Indian 
Agricultural EesearcL Institute, Kew 
Delhi, to ascertain the extent to which 
the crop yields are effected after maize has 
been grown, it was found that the yields of 
wheat were reduced by 16*87 per cent in 1938-39 
and by 37 per cent in 1939-40, when compared 
with the yields after fallow. From Table I, 
shpwing the average yield data of five years 
(1930-31 to 1934-35), it is clear that in the 
first experiment an increase of 18*6 per cent 
in the yield of wheat after maize and urad 
mixed crop was obtained as compared to 
that of wheat after maize. Further from the 
second experiment cited in the same Table 
showing the average yield of five years (1930-31 
to 1934-35), it can be seen that there was an 
increase of 14*4 per cent in the yield of maize 
after barley and herao (legume) mixed crop 
as compared to that of maize after barley.' 
The differences in yields are negligible for 
some years. 

■ Table I 

Pu$a ex])eriments on the yield of wheat and maize 

1st Experiment 

Yield of Yield of 
wheat wheat 

Year ^ after after maize 

maize and urad 
mixed 

Maunds Maunda 
1931 .. .. 9*6 10*6 * 

1932 
1933 
1934 
1935 


2nd Experiment 

Yield of Yield of 

maize maize after 

after barley and 

barley kerao mixed 
Maunds Maunds 
.. 9*8 9*9 

6*3 7*0 

16*4 20*7 

9*2 9*4 

10*5 - 12*5 


Average 10*4 11*9 

Increase over maize after barley 14*4 per cent 

When the interval between the. two opera- 
tions was increased from the normal period 
of 36 days to 51 days, the yield was increased 
by 51 per cent and when the interval Was 78 
days, the increase in yield was 52*8 per cent. 
The following data of Burt* show similar 
effect of increase in interval in* the United 
Provinces on the yield of wheat that followed 
jofwar (Table II). 

Table II 

Effect of increase in interval of^ yield of wheat 
after jowar 

Yield 
of 

tiowa?* removed and wheat 

land ploughed on 28 August (63 days) 20*8 maunds 
„ 8 Sept. (52 days) 13*5 „ 

16 Sept. (44 days) 11*7 „ 

11*5 11 *8 Wheat was sown on 30 October 

^6*5 ^8*1 T’rom experiments at' Nagpur it was seen 

that the yield of wheat after jOwar fodder 
Average lower than that of wheat after fallow. 

Increase pver wheat after maize 18*6 pe^ cent ’ *Burt B. 0., Agra, x India, 12, 638-539. 

ustdian eabmij^g 
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answer 


Enquiries regarding agriculture and animal husbandry shoud be addressed to the Directors of 
Agriculture and Veterinary 8ermces in 'provinces and States. This section is reserved for replies 
to selected letters in cases where it seems that the information may be of general interest. 

Q. Is Brucellosis a serious disease in India ? cattle and simple hygiene. Beverse conditions 
What economic losses are caused by it and such as lack of sunshine, humidity, conges^ 
how can it be eradicated ? tion and lack of hygiene increase the incidence 

of the disease in humid areas. » 

A. Brucellosis, commonly referred to as There is no drug, chemical or medicinal 
contagious abortion or Bang’s disease- is compound, that has proved effective in 

responsible for causing heavy losses to the prevention or cure of brucellosis. In dry. and ] 

livestock industry of this country. The desert areas the disease can be easily controlled ,5 

disease occurs in India in form of epidemics, by educating the cattle -owners to practise I 

endemics and flare-ups of endemics. Zebu open-air hygienic farming. But in humid ■ 

and buffaloes are comparatively less suscep- areas, vaqcination of the animals with a single ’ 

tible than the imported pure-breds or dose of 5 c.c. of the Brucella vaccine can be ii 

European-zebu crosses. Its annual incidence done with very encouraging results. The 

in this country is commonly from 1 to 5 per subjects for vaccination are empty females, 

cent of the breeding stock, though not infre- virgin heifers shortly before service is anti- 

quently 5 to 15 per cent incidence is recorded, cipated or 4 to 8 months old calves. Heifer - 

More commonly the disease occurs in the humid vaccination is preferred. The vaccine can be . 

tracts of the south-east where, the infection obtained from the Indian Veterinary Besearch 

indigenous, while in the desert Institute, Mukteswar. If possible, vaccination 

bracts of the north-west the disease is com- should be performed during winter season 

paratively rare.^ In organized farms imported when under proper conditions of cold .storage 

Liifeotion is present irrespective of its situa- the vaccine keeps potent from three weeks . J 

to two months. High temperature or agita- 
This disease- causes significant economic < tion causes deterioration * of the vaccine, 

losses, as we lose in way of calf that is born During summer the period of validity of , 

dead or is weak and soon dies, the diminished vaccine should not exceed from 7 to B} days 

production of milk in dairy animals, the from date of despatch. 

temporary or permanent sterility that may Another practical and economical method 
follow the infection and not infrequently the * of control is proper sanitary herd manage- 

loss of the cow itself through infection. The pient. The reactors shquld be segregated and 

breeder may also suffer financial losses due non-reactors should be tested after frequent 

bo interference in the breeding programme intervals. Every care should be taken to 

when the disease is present in the herd. Among prevent infection -gaining entrance - into a , 

the working bullocks this disease is the major normal herd. All the new animals added to 

3ause of synovitis and results in tremendous a herd should be negative to agglutination ^ 

[oss of working capacity in the affected animals, test used for diagnosing this disease. Animals 

In desert areas factors responsible for the ~ purchased from cattle fairs and other markets 

[imitation of the spread of Brucellosis ^re should always be tested before admission to 

abundant sunshine, dryness, dispersion of^ the herd. (H.K.L.) 





What's doing in All-India 


INDIAN FORESTS AND INDUSTRIAL DEVELOPMENT 


An age-old engineering material 

Tkink of the use of wood for structural 
purposes in all its lUTriad forms. It has 
carried loads, trak^orted foods, fraiped and 
sheathed buildings and sheltered the builder. 
The use of wood as railway sleepers, while 
relatively small in volume, is of tremendous 
importance. It is hard to conceive of the 
■railway transportation system having reached 
into' airthe bprners of the globe except upon 
a wood base. This age-old engineering 
material, wood, has delivered unusually valu- 
'able service to man. /' 

In India, the regions of the Himalayas and 
other mountain tracts well-supplied with rain- 
fall, originally supported vast fotests of a 
quality as good as in ' any other contin^t. 

♦A Review of Researoli Sobemee at IToreat Research 
Institute, Dehra Dun. 


Silviculture 

It is the object of forest management to 
give to man full possession and control of the 
forest. Forest management in its broad sense 
is a long and exacting process which involves 
the investment of considerable capitaL A 
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forest is more than a mere group of trees, estimated, to have killed sandal trees valued 
It includes not only the trees but also the .at over Es. 2 crores. These figures give a 
soil, the undergrowth and reproduction as also measure of the destructive power of insects 
game, livestock, insects and men that resort on forest trees and forest products, 
to it. The component parts of a forest bear The entomologist aims to check or prevent 
tlie same relation to each other as do the such losses. It is for him to ascertain what 
individuals in a village or town. The trees groups of insects are most injurious to parti- 
are mutually dependent against wind-throw, cular trees or timber, to study their life- 
and snow-break and the close canopy of the history and rate of development}, and deter- 
trees allows the formation of that essential' mine suitable and practical methods of 
complex compound ‘ humus which is used preventing their increase. The control schemes 
for maintaining soil fertility. At the same devised for the sal heartwood boring insect, ■ 
time the trees compete for food, moisture and have enabled the forest departments of the 
light. ^ So intensive is the struggle for exis- States and' the provinces, to adopt standard 
teiice in forest life that 100 trees on an acre measures at insignificant costs. It is now 
at maturity, may be the final survivals of possible to predict with confidence the periods 
10,000 seedlings that started life. of epidemics and the precautionary measures 

A forest is the product of soil and climate, to be taken. • ■ s ■ 

Silviculture is the science of biological response The entomologist has also proved that the 
to environment utilized for growing trees and high rate of mortality among sandal trees is 
forest crops, and affording them protection due to a disease caused by a virus which is 
till maturity. ^ ^ ^ carried by a sap-sucking insect. I^Tew out- 

The work of the silviculturist is therefore of breaks have been suppressed and the spread 
great value not only to .the forest departments of the disease checked. 

of Indian provinces and States, but also to To a casual observer the entomologist has 
fche owners of private, forests, industries using no connection with forest products and their ^ 
wood, ^and land-owners or corporations en- utilization in industry. It is not however ' 
gaged in tree planting. " * generally known, that industries concerned f 

Closely linked with silviculture are two with the manufacture of furniture, packing 
subjects of universal interest— land use and cases, ply wood, matches and sports goods have. | 
erosion. India is already alive to the dangers to guard against special insect pests. A few 
of the latter. Valuable information has been examples will illustrate the importance of the 
collated and published on some aspects of subject. (1) As a result of measures taken, 
erosion control, including effects of control the plywood industry in Assam to-day. ;f 
of grazing, stocking with better grasses and produces tea chests and panels that leave the 
contour trenching, factories entirely free from the defects due to 

a certain type of beetles, (2) Advice on mill 
hygiene given to the mamlfacturi^s of packing • 
cases and matches in Bengal, the Central 
Provinces and Bombay has eliminated com- 
plaints of defective finish. (3) Eejections of 


Fuel 

The largest use of wood, fuel, is the most 
primitive, the most wasteful and among the 
most important. Considerable work has been 
doneA)n collecting information about suitable 
species, and some material has been published 
on the silviculture of village and fuel planta- 


Death-^ dealing insects 

. An epidemic, which a little over SO years 
ago destroyed^ 60 lakhs of trees in Central 
and North India and caused the nation a loss 
running into several crores of rupees, was due 
to an insect, the sal borer ; the spike disease 
of sandal in Coorg, Madras, and Mysore is 
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by them is a widespread problem. The species 
vary widely in their habits and before efiec- 
tive control measures can be confidently 
prescribed, thorough biological studies are 
needed. Exploratory work in this connection 
has been carried out at the Research Institute 
during the last three years. This must now 
be followed up with a comprehensive survey 
of these destructive insects, their'’ biology and 
control measures. 

lakh plant specimens 

The herbarium of the Indian Forest Re- 
search Institute comprises over lakh plant 
specimens representing the fiora of all parts 
of the world, but more specially of India. 
It forms the basis of all fundamental research 
in systematic botany, in describing plants 
new to science and in bringing to light the 
little known plants from the myriad types 
growing in the forests. When dealing with 
plant produce, whether timber or . other, it is 
of the greatest importance ,to corirelate with 
the several items of .research, the correct 
identity of the species con^rned. ' h ' 

To take only one example : the importance 
of grasses is well-recognized, not only as raw 
material for making paper and essential oils 
but also as indicators of soil and forest types. 

Utilization of forest products 

The variety and abundance of Indian econo- 
mic forest products (technically called ' minor 
forest products ’) is perhaps unequalled in 
any other similar area in the world. Over 
3,000 species of plants besides, a large number 
of animal products. play an important role in 
the rural and industrial economy of the 
nation^ Essential oils, resins and gums, fatty 
oik and fats, medicinal plants, canes, bamboos, 
grasses, other products such as honey and lac, 
and materials^ for packing and wrapping are 
the means of livelihood for millions of inhabi- 
tants nehf the forest. Many of these * minor 
products * valued, at crores of rupees form the 
raw material for a number of modern indus- 
tries, and some, are also valuable items of 
international trade? 

In 1939-40 raw materials worth ^about 
Rs. 4 crores were exposrted. .Ih addition there 
are many other items, which if properly 
Investigated and utilized, will improve the 
economic position of the country. To cite 
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one example: till about five years ago 35 lakhs 
of maunda of tamarind seed were thrown 
away as waste; to-day nearly six lakh mauads 
of seed kernels are being turned into a product 
similar to starch for sizing purposes. Investi-- 
gations also show that tamarind seed kernels 
are by far the cheapest source of a ^ pectin \ 
which k Utilized in the preparation of .jams 
and jellies. And so the quest for substitutes 
proceeds apace at a tempo quickened by the 
necessities of a free nation awaiting great 
industrial development. It is a quest which 
may produce results even more astonishing 
than those already achieved, not only in 
•reference to the materials and substitutes 
available in Indiak forests, but also in refer- 
ence to the revolution that may be effected 
in the economics of our country. The ready 
availability of a wealth of raw materials in 
India might well act as an incentive to the 
successful development of many new industries. 

Two other examples will illustrate the vast 
potentialities for the exploitation of forest 
products other than timber. 

Camphor 

The most important natural • source of 
camphor, supplying 75 per cent of the woridk 
demand, is a plant which has failed as a 
commercial proposition in India. The manu- 
facture of synthetic camphor has ako proved 
uneconomical. Experiments conducted on the 
cultivation of a little known shrubby plant 
in India, show that it yields camphor which 
is identical in all respects to the imported 
commodity. This plant can be harvested 
within ^six months of its sowing. Indiak 
annual imports of camphor average 20,00,000 
lb.; with the rapid industrialization^ of the 
country, the demand for camphor will increase 
fapidly. 

Soil stabilization 

Four years ago experiments conducted at 
the Forest Research Institute revealed the 
property of certain forest products in bringing 
about the stabilization of soil ^ and their 
binding property for sand. Think of the 
lasting benefits of this research to the millions 
of Indiak village population, whose mud 
houses are every year washed away and 
where village roads become impassable during 
the monsoon. If further experiments on this 
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fahhi rmtti are successful) the teeming poor 
of India will have, at an insignificant cost, 
mud houses that will stand up against heavy 
rains, floors that will match cement ones, 
and roads that will be impervious to the 
ravages of tlie rains. 

Wood for aircraft and ship-building 

India produces about 4,000 dilierent timbers, 
not all of wliich. can be exploited economically. 
The development of forest industries tbe:^*’ 
fore depends in a large measure upon tbe 
science of wood tecbnology wbicb deals witlx 
the ‘ internal structure of difierent timbers 
and recommends tbeir. most suitable uses. 
Two examples will illustrate bow wood 
tecbnology facilitates tbe scientific and effi- 
cient management of industries. Tbe spruce 
of North America is tbe most important 
timber in tbe world for aircraft construction. 
During tbe last two wars tbis timber was 
practically unavailable in India. Field surveys 
wbicb were started in tbe bill forests of tbe 
Punjab and tbe United Provinces showed that 
aircraft quality timber is available in tbis 
country in tbe Indian varieties of spruce and 
fir. ** 

A special type of South American timber 
used for certain parts of ships was lost to 
India during tbe last war and the prices 
rocketted to Bs. 500 per c. ft. against a normal 
of Bs. 15. Surveys made in Bombay and 
Madras revealed a suitable substitute known 
as tbe ‘ red cutcb ’ wbicb is now available 
at Bs. 10 to 15 per c. ft. and is being used 
by, most of tbe ship-building firms in Bombay. 

* Teak, an increasingly expensive raw 
material, has for centuries been used for. 
ship-building. There is no reason why 
attempts should not be made to find substi- 
tutes for teak at least for the non-vital parts 
of tbe ships. 

Wood seasoning 

Wood seasoning is intimately connected 
with tbe development of wood-working 
industries and the utilization of wood in any 
form for wooden poles, railway sleepers and 
carriages, for furniture and cabinet making, 
packing case manufacture, shuttles, bobbins, 
sports goods and bent wood articles, plywood 
and laminated wood, for rifle furniture and 
the various ordnance stores, In the past 


Indian timbers have suffered against Imported 
varieties because of a lack of proper seasoning 
of tbe wood before use. 

A great deal of work was carried out on 
tbis subject during tbe war, when supplies 
of foreign timber were suddenly lost to India. 
Among tbe important investigations made 
are : tbe‘ suitability of Indian timbers for 
textile and* jute mill accessories such as 
bobbins, shuttles and for pencils. At present 
tbe latter industry depends largely upon 
imported timber. 

For tbe manufacture of bandies of umbrellas 
and walking sticks, sports goods and bent- 
wood. furniture, it is necessary to investigate 
tbe bending properties of Indian woods. Some 
work in tbis connection has already been done 
but considerable progress has still to be made. 
Tbe importance of tbis investigation has 
increased considerably on account of tbe 
partition of tbe country ; sports goods manu- 
facture has for long been concentrated at 
Sialkot, which is now in Pakistan, 

Wood to relieve steel shortage 

Till recently wood has been used mostly 
in tbe natural state with all its attendant 
defects. Becent researches have been directed 
towards improving tbe properties of wood so 
that it can withstand tbe competition from 
other powerful competitors. Tbe subject has, 
as a result of tbe war, assumed enormous 
importance because of an overall shortage of 
steel. As against India’s minimum annual 
requirements of two million tons of steel tbe 
availabilities are reported to be only about a 
million tons. Either tbe country’s industrial 
development and its building programme are 
to be hampered and delayed or ^ treated ’ 
wood has to replace steel in many directions. 
Tbe work on tbis subject is, therefore, of 
immediate importance to tbe railways, tbe 
ship-building and aircraft industries, the tele- 
phone, telegraph and electricity industry, tbe 
chemical, plywood, adhesives, sports goods, 
textile and all other industries utilizing wood. 
In tbis endeavour is involved Es. 15 crores 
worth of timber per annum. 

Railway sleepers 

Tbe foundations of wood preservation 
research in India were laid about 30 years 
’ ago ; the first commercial wood-treating plant 
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One hundred and fifty million square feet 
costing Bs* 4 crores is the estimated plywood 
demand in India. Although this industry 
developed greatly during the war, it is still 
in its infancy, requiring constant research and 
guidance. The suitability of various Indian 
species of timber for .the manufacture of ply- 
wood has been investigated, and with the 
installation of a new composite wood plant, 
it should be possible to devise methods of 
utilizing species of Indian timber hitherto 
found unsuitable. 


which was started at Dhilwan in. the Punjab 
has treated over 4 million railway sleepers. 
There are at present six creosoting and some 
ascu plants in operation in India, which 
impregnate several lakhs of cubic feet of 
timber annually against decay and termites’ 
attack. 

The total demand for railway sleepers during 
the next few years is estimated at 39 lakhs 
of broad gauge and 25 lakhs of metre gauge 
sleepers costing about Rs. 5 crores per annum." 
With the decrease in the available supplies 
of naturally durable sleepers, the more exten- 
sive use of treated sleepers has become impera- 
tive and the Government of India are reported 
to be working on a scheme of . opening many 
more centres for the treatment of Indian 
wood. 

Another important field of timber utiliza- 
tion in which wood preservation plays an 
important part is that of marine structures. 
Several lakhs of cubic feet of timber are used 
in Indian harbours and trials are in progress 
to test the efficiency and economy of different 
types of preservative treatment. 


Cellulose 

• ■ ■ ■ ■ ■ ■ '.■■■% 

Wood^ bamboos and grasses are important 
sources of celluclose, one of the basic require- 
ments of a large group of chemical products 
now coming into prominence. They include 
rayon, cellulose and allied plastics, and nitro- 
cellulose, the principal ingredient of certain 
explosives. 

In modern civilization, paper, boards and 
celluose products play an important role. 
The development of the arts, science, agri- 
culture, industry and commerce, the gover- 
nance of countries, in fact almost every phase 
of human activity directed towards cultural 
progress, requires the use of paper pulp 
(cellulose) and boards. A number of the 
necessities and amenities of modern life is 
supplied directly or indirectly through cellu- 
lose as the basic material, e.g. artificial silk 
and staple, fiibre, paper, textiles, plastic 
materials, photographic fiilms and foils, explo- 
sives, lacquers and varnish, power alcohol 
and constructional boards. 

We are all familiar with the excellence of 
rayon, which has enabled wojnen of moderate 
incomes to dress almost as smartly as their 
more affluent sisters. But there was never 
any reason why the story should stop there, 
and it has not. It has added in the last few 
years chapter to chapter to the great stoty of 
the exploitation of the forests, to suit the ^ 
increasing demands of modern civilization. 

Paper 

Paper is a felted sheet of plant fibres. 
[Limited quantities of band-made paper are still 
made from grasses,, flax, straw and other 
vegetable fibres. Much high-grade paper is 
still made from rags and other relatively 
expensive materials. Cheap and abundant 


Adhesives 

Casein, which is imported from abroad, is 
an adhesive used in plywood manufacture. 
During the war its price rose from about 
Es. 300 to Rs. 4,000 and to-day it is Rs. 6,000 
per ton. Other sources of protein from 
indigenous materials for adhesives have been 
explored with encouraging results. They have 
been developed from groundnut, other seed 
cakes, and from a waste of starch ; the latest 
is the development of a weather-resistant 
adhesive from cashewnut shell oil, which is 
available in India. 

Laminated wood 

Growth defects in timber, like knots are 
localized and often form the weakest part of 
a wooden structure ’^hen solid wood is used. 
Such failures can be reduced by dividing wood 
into tbin sheets or ^ laiuellae ’ which are again 
glued together so that the localized defects 
are distributed. By using higher pressure 
during lamination/' couLpregnated wood is 
produced. Laminated and cpmpxegnated wood 
can be used for aeroplane propellers, bearings, 
textile mill auxiliaries, electrical insulators ^nd 
sports goods. 

JULY, 1948 
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water-proof papers, surgical cotton and boards 
for beat and sound insulation, panelling, 
furniture, partitions and for tbe bodies of 
vebicles. It may be possible to manufacture 
tbe latter from saw mill and forest wastes,^ 
jungle grasses, and from bard wood which, 
at present, finds no use. 

Technical training 

A proposal is under consideration in the 
Besearcb Institute, to organize regular and 
advanced courses of training in pulp and 
paper technology for a sufficient number of 
young men, wbo would in due course be 
able to fiill in supervisory and managerial 
posts in paper mills. Tbe paper industry has 
so far depended on foreign experts to man 
responsible positions in tbe mills and the 
admission of Indian students in well-known 
tecbnological foreign institutions bas been . 
extremely difficult. Training witbin the 
country on advanced standards, is.preferable 
to tbe more expensive method of sending 
students abroad. • Tbe present proposal is to 
train about 15 students per year but the 
facilities will have to be expanded grea% to 
meet tbe growing demand for trained technical 

personnel. ^ ^ t j* 

Tbe above survey indicates where India * 
stands vis-d-vis tbe other countries of the 
world in regard to tbe utilization of her forest 
wealth. Tbe comparison with some foreign 
countries especially those which are in the ; 
vanguard of industrial progress, reveals the 
tremendous gap between them and India in 
respect of forest utilization. However, . it is 
important to bear in mind that given proper 
direction, the utilization of India s forest 
wealth can develop into among tbe most 
promising industries* of tbe country. With 
an Indian Minister in charge of Agriculture, 
an Indian Secretary in charge of the Depart- 
ment, and for tbe first time since tbe incep- 
tion of Forest Research Institute, an Indian 
at tbe bead of tbe Research Institute, planning 
for tbe growing needs of tbe ^ country can be 
on more comprehensively national lines than 
ever in tbe past. (P.J.R.) 


newsprint and wrapping papers are, however, 
tbe result of processes, that turn logs , oi 
wood into endless strips of paper, in the 
form of rolls having any desired width and 

weight. . • 

Tbe present potential ppductive capacity 

of 15 paper mills in India is 
about 110,000 tons per annum. In 193T-3d 
tbe total imports of paper and boards from 
abroad amounted to about 14:5,000 tons. 
Tbe present 'pQr cdjpita consumption of papers 
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CATTLE DISEASES IN BOMBAY PROVINCE* 


A DIAGNOSTIC survey of tuberculosis, 
ZX Johue’s disease and contagious abortion 
-AAiias been conducted and all the three 
diseases have been found to be widely preva- 
lent in the province. , . , i 

The incidence of tuberculosis* has been 
regarded- to be fairly high and is found to be 
higher in dairies than the cattle-breeding 
institutions. In 1931-35, its incidence was as 
high as 20-9 per cent. In some places the 
afiected animals were segregated and other 
precautions were also taken. t , n 

Contagious abortion bas been found 
widely prevalent in several districts. Tms 
disease has been confirmed by agglutination 
test. Brucella organisms in pure cultures 
were isolated for tbe first time in India ^ in 
synovial fluid collected from a cow suffering 
from synovitis of the knee. Calfhood vaccma- 
tion against the disease has been performed 
with encouraging results. Tpatinent m early 
years with ‘ Contramine ’ failed but Yatern 
abortion vaccine ’ and ‘ Prontosil gave satm- 
factory results. It was nbfed that majority 
of cases aborted repeatedly at certain insti- 
tutes and villages. Abortion in certain cases 
was also formd to be due to non-specific 
causes and was controlled by feedmg Churn 

1940-41 a virus-absorbed aluminium 
hydroxide vaccine was prepared ■ Under the 
direction of Indian Veterinary Eesearch Insti- 
tute, Mukteswar, for use against foot-and- 
mouth disease. ' Immunity . conferred by it 
vJas fouttd 1^ iwctivft fof one rnonth. 

-In rinderpest was, 

8' tdsult of that work vaccination 

routine mehStttiei' Ott' t^ste perfiyined 
several years the vaccine has hbfefc fpnnd to 
confer immunity for more than five years. 
A reduction in the milk yield of 46 per cent 
was observed but it returned to normal 
gradually. Large number of animals have 
been tested against Jobne^s disease. 

* Summary of the work done by the Disease Investi- 
gation Officer, Bombay, during 1932-47. 


Trypnosomiasis was investigated in early 
years and Naganol was found to be effective 
as a curative and preventive. Outbreaks of 
Bovine surra were successfully controlled with 
tarter emetic treatment. ‘ Anthiomaline ’ was 
found to he better because it can be used 
both intramuscularly and intravenously. DDT 
has been successfully used for fiy control. 

Thcileriasis among calves, was investigated 
with special reference to identity oi the 
causative parasite and the transmitting tick 
and control .measures were undertaken by 
making tick-free paddocks. 

A hefininthic survey has also TOen c^ed 
put and all important genera of helminths 
We been found to be present in this province. 
A good deal of attention has been paid to the 
nasal granuloma and verminous pneumonia. 
The former has been treated successfully with 
tarter emetic ,and ' Anthnoain • The disease 
has been successfully controlled by the above 
treatment and by destroying snails in water ■ 
tanks with copper sulphate. 

In calves, ^eep and goats outbreaks ol 
diarrhoea ana debility were attributed to 
ff. contoHtta and Oesophagostomes. 

Heavy tick infestations among cattle wre 
investigated and Cooper’s cattle dip and wk 
gmse against ticfa were reoommmded. The 
extent of the infes'tation was recorded. 

Night blindness was observed in cattle aim 
was attribuM to feeding on cotton seed. 
Feeding of green fodder cured the affection. 



froza vai'iuua xu. — ^ ^ 

md wem later identifi^ by' tb© ladiaE 
Veterinary Besearcfi Mtikteswar* 

Bemilitis in yomg bnfialcws hm Men 
treated with mmmfgmg mmlU by the 
adnfibietratioii of sterito -aea-^water* ^ 

'‘Cases df sterility mi late mtnnty were 
obserredin Noitb Kaaara and last Khandesii 
Bistriets and .were, attributed to mamntri- 

In lt43"44 it was observed tbat .dairy 
cattle came on beat when they were fed on 
yeast, 
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BEE RESEARCH 


By COLiN G. BUTLER 


A LTHOUGrH honey-bees have been Kept 
in apiaries for hundreds of years and 
have roused the interest and active 
curiosity of many people, serious bee research, 
like so many other branches of biological 
research, really only commenced about thirty 
years ago. Bee research has, perhaps, been 
unique in that it has behind it a great mass 
of data, acoumulated throughout the centuries, 
relating to the behaviour, anatomy and 
management of honey-bees. Much of thirf 
information has been found to be of great 
value, but fifteen or twenty years have had 
to be devoted primarily to an attempt to 
sort out the good from the bad, the 
true from the false, and to .discover the 
Jfundamental facts underlying the proven 
practices of successful bep-keepers. This has 
been a necessary prologue (and it must be 
realized that it is not yet fully completed) 
to the work which will, I am confident, lead 
to great advances in bee culture during the 
next quarter of a century. It also helps to 
explain why more rapid advances have not 
yet been made. We stand upon the threshold 
of a new era of bee research and bee-keeping 
now that much of both the good and the bad 
in the bee-keeping practices of the past has 
been disclosed and now that it is realized that 
the honey-bee has an indispensable part to 
play as a pollinating agent rather than as a 
mere producer of honey and wax. 

Although I do not wish to be thought, to 
be making any prophecies, I should like to 
discuss some of the current trends of thought 
amongst bee research workers and some of 
those lines of investigation which appear to be 
of particular interest and promise. 


Artificial insemination 

The development of first-.class honey- 
producing strains of bees has,* in the past, 
been seriously hampered, indeed, rendered 


almost impossible in most places, by the 
absence of any known method of securing 
the insemination of a given virgin queen bee 
■by a selected drone of known parentage. 

As long ago as 1789 Huber discovered that 
queen honey-bees mate outside the hive 
and free in the air. Ever since then sporadic 
attempts have been made to cause queens 
mate in some confined space, or tethered, 
or in some other way more or less under 
control. Indeed, Huber himself describes how 
he tried, without success, to inseminate a 
queen instrumentally at the suggestion of his 
friend Bonnet, whom, it is said, suggested to 
him that ‘ it would be suitable to try to 
fecundate a, virgin queen artificially by 
introducing within the vagina, at the end of a 
hair pencil, a little of the prolific liquid of 
the male In 1923 Quinn reported that he 
had succeeded in inseminating a ^queen by ' 
opposing' to her genitalia the genitalia of a 
drone in such a manner that, on causing the 
latter to ejaculate by applying pressure to his ' 
abdomen, his penis entered the vagina of 
the queen and remained there, much as in 
the case of natural mating. This technique 
of ^ hand-mating ^ as it has been called, was 
practised with some degree of success by- 
various workers, particularly by Quinn’s 
grandson, Harry Laidlaw, but was proved to 
be unreliable and has been discarded. In 


1926, however, Watson demonstrated con- 


vincingly that it is possible to inseminate a 
queen by the use of a small glass syringe but. 


although Watson himself, and others, parti- 
cularly Holan, obtained some promising results 
with this technique and were able to . carry 
out certain breeding experiments, it too was 
found to be unreliable. Only a ; small per- 
centage of the queens operated upon produced 
fertile eggs, and then only sparingly, and 
after a long period. 

It was not until about 1944, when Laidlaw 
published details of his discovery of a hitherto 
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overlooked valve -fold in the genitalia of the matter for research centres. For the good of 
queen, that further progress along this line the industry, and so that the most rapid 
became possible. From that time, progress progress possible may be made, it is greatly 
has been rapid. Thanks to the work of to be hoped that all centres where work of 
Mackensen and Roberts ^ in the U.S.A. who this kind is taken up will keep in very clme 
have developed a technique whereby sefhen touch with one another and work upon an 
from the drone is^ passed beyond the valve- agreed and carefully coordinated programme, 
fold and directly into the median oviduct of 
the queen, it is now possible to produce a 
fertile queen by means of artificial or, more pohcy 

correctly speaking, instrumental insemination, I hope that it will be possible during the 
whish is in every way as good as a naturally next two or three years to bring together at 
mated queen. Such a queen is perfectly various centres a collection of perhaps a doaien 
capable of heading a large honey-producing of the world’s best honey-producing strains 
colony for a full year or more with complete of bees. From the best of these strains a 
success. Not only does this technique enable number of lines will have to be bred and 
us to produce queens, drones, and worker most carefully maintained by means of artifi- 
bees of known parentage, but it also has the cial insemination, 

important advantage that such fertile queens Since it is already known that the inbreeding 
can be produced easily and regardless of necessary to purify these lihes will lead to a 
weather conditions, whenever virgin queens serious 'reduction in the ’liability of the eggs 
and drones can be obtained. Furthermore, and young larvae produced by the queens of 
the great majority of the fertile queens insemi- these lines, it will be necessary to mate a 
nated by means of the latest elaboration of drone of one line of strain with a queen of 
this technique commence to lay within ‘ ten another line of the same strain in order to 

or twelve days of emergence as adult insects, produce a queen of this strain for use in a^ 

Indeed j so successful is this method of pro- honey-producing colony. It will, therefore, be* 
ducing fertile queens when the necessary desirable to develop and maintain at least half- 
apparatus and skillln its use are available a-dozen of each strain selected. Once a 

that the Federal Research Workers in the number of inbred lines of various strains have 
U.S.A, are believed 'to have abandoned com- been developed it will be possible to embark 
pletely their queen-mating apiaries and now upon a definite programme of work in an 
rely entirely upon queens inseminated instru- endeavour to develop better strains and to 
mentally to head the hundreds of colonies em- study such matters as hybrid vigour. It is 
ployed in work on honey production, disease very probable, indeed, that a hybrid worker 
resistance, etc. at their various strategically bee produced by crossing an injured line of 
placed Bee Culture Laboratories. None the less, one strain with an inbred line of another 
iiwiU be obvious that very delicate apparatus, a strain will prove to be a better honey gatherer 
good binocular microscope, and other labora- than workers from either of the strains. Some 
to3^ facilities are necessary, as well as a good hybrids will, of course, be much better than 
deal of practical experience before one can others and, once the most desirable ^crosses 
hi^e to inseminate queens successfully. For have been discovered, they can be produced 
fese and other reasons, I think there is no as desired, provided, of course, that the parent 
likelihood of this technique being adopted strains are maintained. If we desire to make 
by many of our commercial bee-keepers thus use of these hybrids the inbred strains will 
rendering their mating apiaries redundant. I havetobemaintainedindefinitelyandarrange- 
am quite certain, however, that this technique, ments made whereby the hybrids can be 
properly applied by skilled people working produced and distributed in numbers. It 
on a definite programme of strain Improve- - may, for instance, be possible to obtain the 
ment, can result in a few years in very active cooperation of our cotaniercial bee- 
greatly improved strains of bees being avail- keepers and to supply them with^ breeder 
able to bee-keepers in this country. It is my* queens and drone-producing ^ colonies from 
view that bee-breeding and strain improve- which they can rear queens which will produce 
ment is and is likelv to remain, nrfmarilv a the desired hybrid workers. It seems clear 
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to me tliat research workers, honey farmers, 
queen breeders, and amateur bee-keepers will 
have to get together and agree upon sorne 
coordinated plan of work, if we are to obtain 
the very real advantages which this new 
technique of instrumental insemination offers 


Bees as pollinators 

It is my considered opinion that this new 
technique of artificial insemination which 
allows of the production of first-class queens is 
one of the most important advances so far 
made in research work on the improvement of 
strains of bees, not only for honey production 
but also for wax production, and also for that 
still more important purpose, the pollination 
of the flowers of specific seed crops. There 
seems. to be little doubt, for instance, that 
some strains of Soqoy-bees tend to visit red 
clover certainly for polleil, and probably also * 
for nectar, mueh more frequently than do bees 
of other strains of the same race. It should 
now be possible, and it is undoubtedly desir- 
able, that strains of bees should be selected 
and developed for such definite purposes as 
the pollination of red clover or alfam. We 
may, perhaps, also be able to select definite 
strains for the production of clover, heather, 
or any other definite kind of honey. If 
artificial insemination and controlled hybridism 
can do for bee-keeping anything approaching 
what they have already done for animal and 
plant breeding, they are surely worthy of our 
very first efiorts. 

Comb space 

There is one aspect of such a programme of- 
stock improvement which will require most 
careful consideration. All the really first- 
class honey-producing strains of bees that I 
have so far come across,, both in Europe and 
in Korth America, have been very prolific 
breeders and require adequate comb space 
in which to ^develop their large «brood nests. 
Unless this important fact is fully appreciated, 
by these bee-keepers who wish to make use, 
of these strains of bees, which, I hope, will 
. soon become available to all, many of them will 
certainly not take full advantage of the poten- 
tialities '‘of these strains and, even, in good 
districts in; good seasons, will not obtain the 
large crops of honey .that are possible- It^ 


would seem, therefore, that it will be necessary 
to include in any stock improvement pro- 
gramme a scheme whereby bee-keepers may 
learn how to obtain the best results from 
prolific queens and how to handle much larger 
colonies than those that they have hitherto 
been accustomed to manipulate. Possibly, 
demonstration apiaries maintained by bee- 
keeping instructors may help to solve this 
problem. It is of little benefit to make queens 
of really good strains available unless the 
purchasers of such stock know how to imke 
proper use of them-. 

Disease resistance 

In the U.S.A., Dr 0. W. Park, Mr, Frank 
Pellett and other workers, have clearly 
demonstrated that certain strains of bees of 
Italian and other races show a remarkable 
degree of ' resistance ’ to infection with 
American Foul Brood Disease. It has been 
shown that queens of these so-called ‘ resis- 
tant ’ strains produce workers that are excel- 
lent house -cleaners and very quickly clear 
out any larvae, whether in the ropy or scale 
stage that have died, in the hive of A.F.B., 
or have been introduced in order to test the 
‘ resistance ’ of their colonies experimentally. 
These bees do not possess resistance to this 
disease in the sense that their larvae are 
immune to it; their larvae can become in- 
fected with Bacillus larvae (the bacterium 
responsible for A.F.B.) and die, but the strong- 
ly developed house-cleaning propensities 
of these strains of bees result in the diseased 
larvae being thrown out at an early stage and 
the. chance of .spread of "the disease within 
the colony is lessened. Unfortunately, how- 
ever promising this work sounds, those strains 
of bees that have been found, so far, to 
possess a high degree of ‘ resistance ’ to 
A.F.B. are both bad tempered and poor honey 
producers. Perhaps even morei serious* is 
the fact, that in some cases' at least, they 
appear to be particularly prone to attack, by 
European Foul Brood. I 'am convinced that 
a great deal of careful breeding work and 
testing of the resulting bees under various 
climatic conditions still remains to be carried 
out before we can expect to make any really 
useful advance in th^ control of A,F.*B. by 
the use of strains of that show 'resistance^ 
to this Now that ‘resistance’ to 
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A F B. has been clearly demonstrated to be a 
genetical, an hereditary character, it will 
nrobablf be wiser and more profitabe to 
search for ‘ resistance ’ amongst some pf our 
more promising honey-prodncing strams ot 
bees. Such ‘resistance’ must be present -to 
some degree and only needs searching out. 

It is better to do tbis tban to attempt to 
tackle the problem the other way, by setting 
out to improve the honey-producing capabi- , • j - 

lities of one of the ‘ resistant ’ strains already have ^dned ^up 
available. A considerable amount of time L*, 
has already been spent in attempts to improve in 
the honey-producing capabilities, and the 
temper of bees of some of these strains, with- 
out any very promising results having been 
achieved. This is, of course, yet another 

problem in which the . technique c 

insemination is likely to prove of very great 


reason, or reasons, tor tnis are at present 
unknown. In yet otber cases in wMcb, after 
treatment bas been completed, all traces of 
tbe disease have disappeared, it bas reappeared 
again some weeks later. 

So far, we bave no satisfactory data to 
sbow just bow these drugs work wben tbey 
are successfully applied to a colony of bees 
suffering from A.E.B. Tbe diseased larvae, 
whether tbey are still in tbe ‘ ropy ’ stage or 
into ^scales* just disappear, 
first from tbe centres of two or three combs 

tbe size of tbe 

tbrougbout these two or 

then from tbe centres of tbe 


the brood-nest, next, as 
brood-nest increases; 

%iree combs, U — _ . ^ ^ 

next couple of combs, and so on, until not 
a scale or dead larva remains anywhere m 
of artificial the brood-chamber. It is, of course, the bees 
themselves that do this job of house-cleaning, 
being stimulated to do so, apparently, by the 
sulpha drug, which appears^to increase their 
energy. But, although tbe bees themselves 
throw out the diseased larvae, many million 
of spores of Bacillus larvae must still remain 
in the hive, hidden in the honey, wax, etc. 
iready to cause trouble later on. It has ateo 

'bo°h to colonies of bees been found that these drugs do not prevent 

disease and also to colonies germination and growth of 
exposed to infection. XJn- bacterium in vitro, nor do they inhibit the 
I^regard as very rash and formation of spores by this orgamsm. It 
the eUmination of A.F.B. appears difficult therefore, to f 

sulphathiaozole have been anythi^ more ^ ^ 

ler of people both in the been obtained with these drugs in the apia^ 

3 country. ^Muoh publicity. Dr Sturtevant, .the great American authority 
being very premaLre, has . on brood diseases of the honey-bee, has SBgges- 
, method of eliminating the ted. that gernunation of ^ 

ilonv of bees. During the hrme, when they have been fed by a nurae 
ha^e been carrving out, at bee to a larvae with its food, is retarded for 
latterly at various' widely a few hours, and this time is sufficient to carry 
’ a senes of experiments the larva over the very limited period of its 
uch important thiMS as the Ufe during which infection can take place. 

■ of various sulphf drugs ; Wh^ether or not this is the 
ins these drugs to infected it is becoming increasingly clear that this 
iJ required under difierent method of control is certainly not reliable as 
uc As a result of. these it stands and that one cannot, under present 
kiow, quite definitely, that, circumstances, feel- justified in recommending 
conditions, the majority of the use of these drugs to bee-keepers. Indeed, 
infected with A.F.B. will partioulMly as the treatment is rather expen- 
jfaotory manner to treatment sive, it is doubtful whether it is eve i y 

Ipha drugs. But we also prove to be that boon to bee-keepers which 
ifinitely, that some colonies early statements by its sponsors led ® 
with this disease will not, hope might be the case. In the present state 
nd to treatment at all. The of our knowledge, it would, in my opinion, be 







a Y6i*y grave mistake, to allow treatment of an * fully carried out during the last few years, 
infected colony with' a sulpha drug as an such, a high degree of control over this disease 

alternative to total destruction, particularly has been obtained that it would be foolish 

in England and Wales where destruction is now to run the risk of losing ground in any attempt 
compulsory. Where a policy of destruction to save the lives of a few colonies of bees. — 

of all infected bees and combs, and disinfection Ee-produced from Scottish Agricultiire, January 

of the hives has been energetically and faith- 1948. 


NEW VARIETY OF COTTON 


A new variety of cotton known as Mysore -American V. has been evolved 
by crossing Co. 2 (a Cambodia pure strain) which is much superior to 
local Eoddahatti grown in the northern and central tracts of the Mysore 
State since 1850. 

M.A.V. cotton grows well both under irrigation and raih-fed conditions. 
It is fairly resistant to Red Leaf Disease unlike Doddahatti which is very 
susceptible to it. The plants are characterized by broad leaves and big bolls 
which opeji well. Its staple length is IJ in. and its ginning outturn goes up 
to 35 per cent. Its cotton spins up to 36’s Highest Standard Warp Counts. 

The yield varies with the type of cultivation from 400 to 1,350 lb. of kapas 
per acre. 
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RETHA : ITS CULTIVATION AND ECONOMIC USES 


By B. N. AGNIHOTRl 


J~\ETHA (botanical nAma^—beninGasa 
L^cerifera), a popular fruit since time 
H immemorial) lias been cultivated in 
almost every part ot India' tinder different 
local names such as fetha, chal hurma, gol- 
haddu, hwmrd, kudimah, hondha, fhutkiu, 
khabha, bhunja, etc. The English equivalent 
of petha is white gourd m.elon. 

History 

Even of late there was a belief that the 
plant did never exist in a wild state. This 
has now been found to be incorrect. In fact, 
this erroneous belief appears to be due to 
confusion caused by different botanical names 
for the wild growing species by various 

workers. , . . .• c 

According to DeCandole-it is a native ot 
Japan and Java. The cultivation ot petha 
in China dates from the remotest antiquity. 
It is reported to have been cultivated m 
some parts of Europe but its cultivation wa.s 
given up later on. It is difacult to say as 
to when p^ha cultivation started in India, 
but there is reason to believe that it must 
Kaayi here for a very lon^ time. 


or as an adjunct to other medicines.. Watt 
further quotes a number of authorities who 
recommend it as a medicine for various other 
ailments such as pthisis in the first stage (m 
a base to administer pearl ahellsf, pulmonary 
consumption, piles and dyspepsia, syphilitic 
erruptions (as vapour bath) and diabetes. 

Description 

The plant, an extensive climber with trading 
habit, belongs to the natural order Cucur- 
bitaceae sub-family Cucurmerineae. It is an 
annual with a large pumpkin-like fruit which 
is fieshy, oblong or ovoid cylindrical one to 
one-and-a-half feet, hairy and bright green 
when young but becoming smooth when ripe 
and covered with bluish-white, wBxy bloom. 


Cultivation, 

It is, as a rule, found growing o 
heaps in the vicinity of the village 
near ^he dwelling places ; while under 
tion, it is allowed to ramble over the t 
roofs but in some localities it is cc 
f/rown on the ground without support. 


Uses 

The fruit is used as a vegetable and forms 
also , an ingredient in curries, but is rather 
watery and tasteless, if cooked alone, ine 
fruit is largely used for making confection 
which consists of the pieces of this goui 
coated with sugar. The fruit has . been very 
much prissed because of its medicinal proper- 
ties. According to Watt the fruit possesses 
alternative and styptic properties and ^ is 
popularly known as a valuable anti-mer^rial. 
It is also said to have cooling efiect. Owing 
to its tonic*, nutritive and diuretic value it 
is a specific for haemoptysis and other haemor- 
rhages from internal organs. According to 
the authors of old Sanskrit works it is also 


fat(Etlierextmot) 
per cent 
0^1 

per «»nt 


protein 
per cent 
0*4 
Fibre 
per cent 
Nil 


* Moisture 
percent 
96-0 

Mineral matter 
per cent 


Vitamin Bj 
I.U/'per too gm. 
21 

Vitamin C 
(mgm. 'per 100 gm*) 


Carotene Caloric 

Vitamin A units per osk. 
per 100 gm. ^ 

Traces 

• Ream, Butt. No. 23, 1937, Oonoor. S. India 
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PETHA ; ITS CUiTIVATIOX AND .ICCONOMIC USES 

until covered by tbe vines. After this is 
accomplished, no further attention is re- 
quired. 

Watering 

In the early part of the growing season 
and when small fruits are beginning to enlarge 
petha requires ample water. Besides usual 
rains three to four irrigations may have to be 
given to raise a crop. 

Ripening and harvesting 

Petha starts maturing in the month of 
September and continues up to January 
depending upon the variety and local climatic 
conditions. The ripe develops a charac- 
teristic tinge which the grower can easily 
recognize after having some experience. "’The 
size of the individual fruit and its weight 
are other points which* are also taken into 
account for judging its maturity. If allowed 
to remain on the .vine too long after it is 
mature, the fruit becomes spongy, which 
renders it useless for use in the preparation of 
"sweetmeat. 

It may vary from three hundred to five 
hundred maunds per acre depending on the 
local climatic conditions and the cultural 
operation given. 

Pest 

The following pests often prove harmful 
to the fruit. 

Red Pumpkin Beetle : The insect damages 
the crop in two ways. The red beetles come 
out and eat up the leaves of germinating 
petha which cannot make, a good start. The 
damage by the beetles to leaves, flowers and 
fruits continues throughout the early growing 
period. 

The beetles lay eggs in the vicinity of the 
plants. The grubs on hatching often bore 
into the roots and undergound portion of the 
stem with the result that the plants soon die. 

The young plant in the beginning of their 
growth should be protected from insects by 
dusting one of the followizig insecticides. 
The dust should be put in a muslin cloth . and 
dusted early in the morning on leaves. . 

(a) Tobacco dust or kerosene oil . . J seer 

Ashes . . . . . . 4 seers 

(b) Baris green or sodium thiosilicate , | seer 

Ashes ,v, .. 5 seers ’ 


Climatic requirements 

Petha requires a wann growing season, and 
is very susceptible to frost. If possible, it 
should be planted where it may receive full 
sunlight for major part of the day and where 
it may be somewhat sheltered from the 
wind. It is not grown at a height above four 
thousand feet. 

Although petha is adapted to a wide range 
of soil, yet it thrives best on a soil which is 
well-drained but retentive of moisture, 
moderately fertile, well-supplied with organic 
matter and w'hicli warms up quickly'. Where a 
long growing season prevails, heavy soil types 
produce the best yields, but where the growing 
season is relatively short, light soil types 
give the best results. Generally a light sandy 
soil should be selected for its cultivation. 


Preparation of the land 

As the root system of petha is extensive 
but rather shallow, the upper eight or ten 
inches of soil should be well-prepared and 
fertilized by thorough cultivation of three to 
foiyr ploughings at suitable intervals to give 
the best results. The intervals should be so 
arranged as to kill maximum number of weeds. 
All lumps and clods should be broken up, but it 
is not necessary to have the soil extremely fine. 

Manure 

■» . 

Too rich a soil tends to promote large vine 
growth and to retard fruiting. About hundred 
maunds of well-decomposed cow-dung may 
be sufficient for an acre. This manure is 
dug into the spot where the seeds are planted 
but this is never .done if the plot was manured 
for previous crops. 

Sowing 

The seeds should be sown in patches of 
three or four seeds eight to ten feet apart, 
weeding out all but the strongest plant should 
the whole of the seeds germinate. Sowing 
may be done in the month of June or July. 
The amount of seed needed per acre may 
vary from two to two-and-a-half seers 
depending upon its size. 

IntcT'^culture 

Petha does not require a very great amount 
of inter-culture. Only light shallow cultiva*: 
tian will do. The ground is left clear of weeds 
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Book Reviews 


VETERINARY HELMINTHOLOGY of most of the implications of veterinary 
AND ENTOMOLOGY ppasitology. Section II is devoted to tech- 

nique, the knowledge of which is indispensable 
■-By H. 0. Mon’KIG (Published by Bailiiere to a student of parasitology. References have 
Cindall and Oox, 7 and 8, Henrietta Street, been made to the anthelmintics such as 
London, 3rd edition, pp. xviii + 427, hexachlorethaneand phenothiazine and insecti- 
with 275 illustrations, including 15 plates, cides such as DDT and Gammexame which 
31s. 6d.). have been successfully used in recent years. 

A fairly exhaustive note has been added on 

Z OOLOGISTS in general and parasito- phenothiazine. In a short compass of the 
legists in particular will doubtless hail book of this size It is not expected that ail 
the appearance of the third edition of helminth and arthropo*d parasites so' far 
Monnig’s book which is a very handy work recorded from domestic animals^ should have 
of reference for students of veterinary helmin- received attention hut the important ones 
thology and entomology. The first print of have been dealt with. It is, ’ however,, felt 
this book appeared only thirteen years ago that reference should have ' "been made . to 
and the rapidity with which the third edition parasites Buch as Paryfhostomum sufrartyfex, 
had to be brought out is a clear indication of Pseudodiscus colUnsi, Varestrofigylus pneu- > 
its utility and popularity. The book has monicus, Capillariabilobata,Haemonchus similis 
been written in an easy style and the addi- and Leiperacanthus gallinarum. Parafilaria 
tional drawings of some helminth ova and bovicola and Protostrongy'lus rufescens^ do 
gravid segroents of common tapeworms of occur in India also. The name and ^date 
domestic animals have been included. Some ‘ Bhalerao, 1942 ’ have been bracketted against 
figures in the previous editions have .been Gymbiforma indica, which is evidently an 
replaced by the author^s own drawings. The error. - Mention should have been made of 
information contained in Section I forms a tobacco-lime dressing agaimst warble-fly 
very useful introduction to the understanding larvae. (G.D.B.) 
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AERIAL WAR ON LOCUSTS 


By L ROBERTS 

A SYSTEMATIC attack on ■ the locust 
, /a plague kaa to-day, more tkan ever, before, 
Itibecome of vital importance in view oi 
tke groat world shortage of fbodstufis. The 
danger of this pest has become increasingly 
clear from official statistics compiled during 
recent decades. These insatiable insects haw 
destroyed crops to the value of over £83,000,000 
(its. ‘il047 crores) in the countries visited 

by them. , j 

Although the necessity of a planned, orga- 
nized campaign 'against the locust has long 
been recognized— Britain having taken tne 
lead in this from the start— there was always 
the difOiculty to be overcome that the war 
against this pest could only be effective it 
-waged on an international basis. 

Territory, ranging from India to Ainca 
forms, as regards locust migration, one single 
unit. Swarms which .come out of the eggs 
. during the summer monsoon rains in India, 
migrate in the autumn to Southern Persia 
■and Arabia, while other swarms move simul- 
taneously ' from Africa to Arabia. Under 
favourable conditions the next 
moves the following spring from Persia and 
Arabia to Egypt, Iraq, Palestine, 
and' so forth. It is, therefore, obvious that 
the anti-locust campaign can only be successlui, 
provided it does not call a halt at the various 

State frontiers, . it 4 . 

-r’i THs international campaignis to 

from London. In view of the decisions 

reached at an international conference held in 

Borne in 1931, of British, French Italian 
entomologists, the Imperial ^^titute of Ento 
mology was converted into a Central E ^ 
Station for combating the locust. ^ ‘ 

Locust Besearch Centre acts as headquarters 
in the war against locusts, . ■ 

; .The fundamental principle applied 
search is that the outbreak of a F | 

must be destroyed in ;t]ie breeding g > 


that is, before the tendency to .swarm sets m 
and before, a mass invasion can take place. 
The campaign must, therefore, be plaime(l 
several months in advance on the basi.s o 
accurate predictions to enable pensonnel and 
material to be transported— -often oyer dim- 
cult country— to the ‘ area of operations . 

At the Loudon Anti-Locust Besearch Centre, 
telegraphed reports arrive every other week 
from all countries, giving inforiMtioii regard- 
ing the movements of the locusts; frm 
London accurate forecasts are cabled pm-c 
month to the individual governments con- 
cerned, regarding imminent 

During World War II, a largescale «pUon 
was taken against the locust in the Midde 
East and Africa, with the aid of troops am 
miUtary equipment. This was continued after 
the war ol a non-miUtary basis m Arabia 
and Bast Africa. During these- operations the 
use of aircraft proved highly successful. 

In a recent issue of the Bntish journal. 
Nature, Dr D. L. Gunn of the London Anti- 
Locust Besearch Centre, gave moie fesh 
details concerning the adoption pj 
in the fight against the. locust. This work 
was carried out under the “I , 

British Colonial Office, supported by the Eoyal 
Air Force, the South African Air Force am 

several other organizations. 
able ‘research took pja®? 

Defence Experimental Station of Britain 

Ministry of Supply. _ ,, 

The first expermients were not at al 
encouraging. In 1944, however, Dr L S- 
Kennedy cheeked the results of he anU 
locust flights of the British 
African Air Forces and established that tut 

most effective () cT 

the locust is Dmitro-Ortho-Cresol 
But the apparatus through which the pt . 

handle ; moreover, the aircraft had to fly 
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low that tlic locusts were often frightened oE 
and managed to escape the descending cloud 
of poison. 

In the light of the experience gained, 
Dr Kennedy continued his studies at the 
Portoi! Research Centre. After lengthy and 
tedious experiments, the necessary dosage of 
each substance — D.D.T., Gammexane, Dinitro- 
Ortho-Cresol, etc, — required to kill one single 
locust was established, the quantity which 
should b(i sprayed ’ to kill an insect either 
when stationary or in flight was determined 
and the vulnerability of each individual part 
of the locust's body was examined. 

By August 1945, a detailed plan, of action 
had been worked out. The poison was to be 
sprayed from an aircraft through a nozzle 
in 'drops of uniform size ; the wind was not to 
be avoided but taken advantage of in an 
accurate manner to help in spreading the 
sprayed poison ‘ rain h 

The anti-locust campaign carried out in 
Kenya took place under the scientific direc- 
tion of Dr Gunn. It proved that the method 
developed at Porton, although accurate in 
theory had, in fact, certain disadvantages in 
practice. In the first instance it was found 
that the poison was not sufficiently strong to 
make working conditions economic. Further 
experiments were, therefore, carried out at 
Portoif, and finally, in the summer of 1947, 


an improved type of apparatus and a better 
solution were put into use. 

These improvements were incorporated in 
a campaign undertaken on behalf of the 
International Red Locust Control Organiza- 
tion of Rukwa Tai in, south-west Tanganyika. 
The fluid sprayed from the aircraft, in" this 
instance, was a 20 per cent solution of Dinitro- 
Ortho-Cresol im^a mixture of aromatic petro- 
leum extracts. The results ■ surpassed all 
expectations. Spraying carried out at the rate 
of just over 1 gallon per acre resulted in 100 
per cent of the insects being killed. 

During the last 12 days of the campaign, 
some 11,000 acres of the most seriously infested 
areas, were freed of 95 per cent of ail locusts, 
while carefully selected pieces of land, totalling 
in all about 3,300 acres, were also sprayed in 
like manner. Dr Gunn has, therefore, arrived 
at the conclusion that the results of this 
operation Lave proved beyond doubt that all 
the patient research work in Britain has been 
well worth while. 

The locust swarms can, under certain condi- 
tions, be attacked successfully from the 
ground also and suitable machinery is now 
being built in Britain for this purpose. Thanks 
to thd valuable work being done, the war 
against this plague, which was even feared in 
Biblical days, has now cfttered upon an 
entirely liew phase. . {BJ.S.f 
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Potatoes growing in the Nilgiris. 





